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MARINE AND OTHER FUNGI FROM VARIOUS 
CLIMATES’ 


Don RircHie 


Some fungi from tropical marine habitats grow faster in high than in 
low concentrations of salt as long as a relatively high temperature is main- 
tained. When incubated near the lower end of their temperature range, 
they grow fastest in a less saline medium. Such a growth pattern having 
been found first in a marine species of Phoma (Ritchie 1957), it may be 
conveniently called the Phoma pattern, and will be thus referred to in the 
present paper. 

Because the organisms which showed the Phoma pattern were all col- 
lected from the same habitat, i.e., the oceans surrounding the Isthmus of 
Panama, the results of the experiments raised a question as to the behavior 
of other fungi from varied habitats. Does an increased salt requirement 
accompany an increased temperature in fungi generally, or in marine 
species only, or just in special types which were by chance investigated 
first ? 

To answer this, the experiments which led to the initial discovery of 
the Phoma pattern were repeated on organisms collected from marine and 
terrestrial habitats, both tropical and temperate. 

Materials and methods. The procedure was basically similar to that 
which gave the results mentioned above. Natural sea water with a salinity 
of 34 parts per thousand was used to make a series of media, either by 
dilution with distilled water or by partial evaporation and reconstitution 
to desired strengths. The final concentrations were at 10, 25, 34, 55, 80, 
and 102 parts per thousand. Tlie media, solidified with 1.5% agar, con- 
tained 0.5% glucose and 0.1% yeast extract. 

At the higher concentrations, autoclaving causes some precipitation of 
insoluble salts, and the concentrations at the beginning of a run were not 
as high, in terms of osmotically active materials, as the stated per cent of 
total solids might indicate. In time, however, after some water was lost by 
evaporation, the concentrations became somewhat higher than they were 
originally. If the culture dishes were sealed in closed containers to prevent 
evaporation, the resultant condensation caused the colonies to grow too 
irregular to measure. 

1 This work was supported by funds from the American Academy of Arts and 
Sciences, and from the National Science Foundation. 
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Five organisms were used. The tropical species was a strain of Asper- 
gillus flavus Link from a non-aquatie source in Panama. Two fungi from 
Delaware Bay, near Cape Henlopen, were taken from water having a 
temperature, in April, 1957, of about 13° C. They were a Curvularia, mor- 
phologically similar to C. interseminata Berkeley and Ravenel, and an 
unidentified species of Chaetophoma. An isolate of Helicoma from the 
Biological Station at Nanaimo, British Columbia, was taken in October, 
1957, from water at 12.5° C. Although the Pacific waters at that place are 
generally somewhat cooler than those of Delaware Bay, the actual tempera- 
tures at collecting times were, because of the seasons, nearly the same. The 
temperate, terrestrial form was Mucor spinescens Lendner, from Penn- 
sylvania soil. 

Cultures were incubated at 6°, 16°, 25°, 30°, and 37° C. A few special 
runs were made at 7°, 20°, 33°, and 42° C. 

Growth was recorded in terms of colony diameters, measured from the 
hyphal tips on one advancing edge to the opposite edge. Although abundant 
sporulation usually accompanied fast growth, the production of reproduc- 
tive structures was never used in these experiments as a criterion of growth. 

All experiments were made in triplicate. The work on any one species 
was done at one time, each species being taken as a separate run. 

Results and conclusions. The responses of the organisms to the various 
environments, as shown in figures 1—5, are such as to preclude generaliza- 
tion, except one mentioning the individuality of species. The curves do, 
however, permit speculation concerning the possibilities of distribution in 
nature of the strains tested. 

The tropical, terrestrial A. flavus has a high optimum temperature, the 
36-degree cultures being the fastest growing of the series (fig. 1). At that 
temperature, it showed the greatest salt requirement, growing somewhat 
better in media containing 25-35 parts per thousand than it did in one 
containing only 10. Even on a medium containing 100 parts per thousand, 
this plant grew satisfactorily as long as the temperature was relatively 
high. Its temperature tolerance dropped off abruptly, however, and it 
failed to develop, regardless of salinity, in a 42-degree incubator. The 
salinity optimum was not effectively reduced by a lower incubation tem- 
perature. 

This Aspergillus, although it was isolated from a terrestrial source, has 
the ability to grow very well at temperatures and salinities which might 
be met in marine or estuarine habitats. One could expect that, given 
adequate nutrition, it could thrive in the sea. Aspergilli do, in fact, occur 
commonly in salt-water collections. 

The two salt-water forms from Delaware Bay differed from each other. 
Chaetophoma resembles a terrestrial fungus (fig. 2). It did indeed grow 
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faster at 33° C. in a medium resembling sea water (25-35 parts per thou- 
sand) than it did in weakly saline media (10 parts per thousand). But at 
25° C., increasing salt concentration caused a steady decrease in growth 
rate, and that this organism does not follow a regular pattern becomes 
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apparent when one compares the 25-degree curve with that for 15° C. Thus, 
even though it came from the sea, it is probably not a completely adapted 
marine organism, and should be capable of living in fresh or sea water or 
in a non-aquatic environment. 

Curvularia, in contrast, followed the Phoma pattern, in that it grew 
better in a low salinity medium when the temperature was low, and showed 
a graded series of results through intermediate temperatures and salinities 
until the maximum temperature of 37° C. was reached, at which point it 
grew better in the more concentrated salt medium than it did in the weaker 
solution (fig. 3). This organism was the only one of the present series to 


show such a reaction to the experimental treatment. Though it might 
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survive in fresh or brackish water, provided the temperature were correct, 
it should grow best in salt water. It is apparently a well-adapted marine 
form. 

The temperate, terrestrial Mucor spinescens showed a decrease in growth 
rate with increasing salinity regardless of temperature (fig. 4). This isolate 
is clearly a non-marine form, and would scarcely tolerate a saline environ- 
ment. 

The Helicoma from Vancouver showed a growth habit intermediate 
between that of the distinctly marine Curvularia and the non-marine 
Mucor (fig. 5). At moderate temperatures, a temperature increase was 
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accompanied by an increase in salinity tolerance. Thus at 16° C., the 
optimum salinity was about 20 parts per thousand; at 20° C, the optimum 
was about 25; and at 25°, it was up to about 30. But the pattern does not 
hold at extreme temperatures, where the Phoma-type reaction could be 
expected to appear most clearly. This Helicoma possesses only a limited 
ability to shift its salinity optima, even though the genus is not a rare one 
in marine collections. It seems to be in a state of transition between a non- 
marine and a strictly halophilic habit. 

Fungi from different climates and habitats thus differ from one another 
as much in their temperature-salinity relations as they do in other respects. 
One might have guessed that this would be true, but fungi are in general 
so adaptable, and, in the types chosen for the present experiment at least, 
so tolerant of great environmental variation, that a theoretical possibility 
existed that the Phoma pattern might be widespread. 

Gold (1959) has approached this problem by counting his collections 
of fungi from waters of varying salinity and temperature. Some of the 
fungi he found did not show any distribution pattern, but some did; and 
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those which did showed a pattern such as would be expected from a Phoma 
or a Curvularia. Gold’s Trichocladium appeared in brackish water during 
cold weather, but in saltier water as the warm season advanced. The evi- 
dence from nature fits in with the evidence from artificial cultures. 

The answer to our original question now appears. The Phoma pattern 
may occur in modified form in strains which were not obtained from the 
sea (e.g., Aspergillus). But it is not universal in salt-water collections 
(e.g., Chaetophoma), and is not even approached in some terrestrial forms 
(e.g., Mucor). 

An additional point in connection with the geographical distribution of 
these particular fungi concerns their temperature optima. The tropical A. 
flavus, at its optimum salinities, grew over five times as fast at 36° C. as 
it did at 16° C. The differences between growth rates of the three warm- 
temperate species in the 16—30° range were not great, and none did well 
at extreme temperatures. But the slightly more northern isolate from 
Vancouver showed excellent growth at 16° C. In fact, at its best, the 16- 
degree rate was six times as great as the 30-degree rate. The fastest growth 
observed in this cool-water species would probably occur, under conditions 
like the experimental ones described here, at 20° C. or less, while A. flavus 
would be growing fastest at close to 36° C. 

These observations, which may seem almost too obvious to mention, 
deserve notice for two reasons. First, they point up the fact that organisms 
in nature do not necessarily occur in the environment which we might like 
to call optimum, having based our ideas of optima on laboratory experi- 
ments. Probably no habitat exists in which all factors are at optimum for 
any one organism. Second, some common fungi appear in such a diversity 
of habitats that they are not infrequently thought of as practically ubiqui- 
tous, and relatively indifferent to climate. In the fungi considered here, the 
relation between temperature requirements and geographical latitude is 
as well defined as it is in higher plants. 

| wish to thank Dr. Carl N. Shuster of the Delaware Marine Laboratory 
for the use of his laboratory and its facilities, and Dr. Samuel P. Meyers 
of the Marine Laboratory, University of Miami, for supplying the strain 
of Helicoma from British Columbia. 


SUMMARY 


1. For comparison with the growth habits of tropical marine fungi, five 
species of fungi were cultivated in a graded series of saline media at tem- 
peratures ranging from 6° C. to 42° C. 

2. The organisms included a tropical terrestrial Aspergillus, two warm- 
temperate marine isolates (Chaetophoma and Curvularia), a temperate, 
terrestrial Mucor, and a cool-temperate marine Helicoma. 
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3. The experiments show that, of the species tested, only Curvularia 
elearly exhibits the so-called Phoma pattern, in which a low salinity must 
accompany low temperature, and a high salinity, a high temperature. 
Helicoma shows a partial adaptation to marine life. In general, the labora- 
tory reactions of the diverse strains are indicative of their fitness for the 
habitats in which they were found. 

BARNARD COLLEGE, COLUMBIA UNIVERSITY 

New York 27, New York 
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NEW NORTH AMERICAN UMBELLIFERAE—III. 
Minuprep E. MatruHias AND LINCOLN CONSTANCE 


Ligusticum Calderi, sp. nov. (fig. 1). Plantae perennes graciles (1—)3-7 
dm. altae e caudice fibroso caulescentes inflorescentia scaberula puberulave 
excepta glabrae ; lamina foliorum in ambitu ovato-deltoidea ternato-pinnata 
vel -bipinnata 5-20 em. longa et alta, foliolis ovalibus vel lanceolatis 
pinnati-lobatis vel pinnatisectis; petioli scarioso-vaginantes 0.3-2.5 dm. 
longi; inflorescentiae umbella unica terminalis interdum pedunculis lateral- 
bus suffulta; pedunculi terminales 0.5-3 dm. longi; bracteae involucrales 
inconspicuae vel nullae; radii 5-12 inaequales scaberuli puberulive 1-4 em. 
longi; involucellae bracteolae paucae lineares lineari-lanceolataeve 3—12 
mm. longae ; pedicelli 6-10 mm. longi; flores albi vel rosei, petalis ovalibus 
vel oblanceolatis, stylis divaricatis 1.5-2 mm. longis, stylopodio conico; 
carpophorium filiforme ; fructus ovoideo-oblongus glaber 6 mm. longus 3 mm. 
latus, costis suberoso-alatis; vittae parvae in intervallis 2 vel 3, in com- 
missuris ca. 4; semina facie concava. 

Plants perennial, (1—)3—7 dm. tall, glabrous except for the scaberulous 
and puberulent inflorescence and sometimes minutely scaberulous foliage, 
from a rootcrown surmounting a taproot ; basal leaves triangular-ovate, 5-20 
em. long and broad, ternate and 1—2-pinnate, the leaflets broadly oval to 
lanceolate, (0.7—)1—4 em. long, 0.5-4.5 em. broad, pinnately lobed to pin- 
natisect, with mucronulate, sometimes scaberulous-margined, linear-lanceo- 
late ultimate divisions, glaucous beneath; cauline leaves few and like the 
basal, or reduced, or lacking; petioles 0.3-2.5 dm. long, abruptly dilated, 
broadly searious-sheathing, and often purplish at base; inflorescence of a 
terminal and 1-3 smaller lateral umbels; terminal peduncle 0.5-3 dm. 
long; involuere of 1 or 2 linear bracts up to 2 em. long, or leaflike, or lack- 
ing ; rays 5-12, 1-4 em. long, unequal, scaberulous or puberulent ; involucel 
of 1—5(-7) linear or linear-lanceolate, green, ciliolulate bractlets 3-12 mm. 
long, shorter than to exceeding the flowers; mature pedicels 6-10 mm. 
long, scaberulous or puberulent; flowers white or pink, the calyx teeth 
obsolete, the petals oval to oblanceolate; mature styles 1.5-2 mm. long, 
divaricate, purplish, the stylopodium conical; carpophore filiform; fruit 
oblong-ovoid, 6 mm. long, 3 mm. broad, glabrous, the ribs corky-winged; 
vittae 2 or 3 in the intervals, about 4 on the commissure; seed face concave. 

TYPE: Calder & Taylor 23546, rocky cliffs and talus slopes, 400-2000 
feet altitude, Tasu Sound, head of Fairfax Inlet below Mount de la Touche, 
west coast of Moresby Island, Queen Charlotte Islands, British Columbia, 
Canada, 16-17 August 1957 (DAO 2781; UC-isotype). 

DISTRIBUTION: Queen Charlotte Islands, British Columbia, rocky 
cliffs, open slopes, and edge of coniferous forests, from near sea level to 3400 
feet elevation. 

SPECIMENS EXAMINED: Moresby Island: Echo Harbour off Dar- 
win Sound, 9-VII-1957, Calder, Savile & Taylor 22351 (DAO): mountain 
at W. end of Mosquito Lake near head of Cumshewa Inlet, 24-VIII-1957, 
Calder & Taylor 23690 (DAO); 8. side of Buck Channel opposite Chaatl 
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Island, 24-V1-1957, Calder, Savile & Taylor 21780 (DAO, UC) ; alpine area 
about 20 miles 8S. of Moresby Camp, 52° 55’ N, 132° 03’ W, 29-VIT, 2-VIII- 
1957, Calder, Savile & Taylor 23101 (DAO). Graham Island: mountain 
directly N. of Mt. Stapleton at head,of Shields Bay, 9-VIII-1957, Calder & 
Taylor 23380 (DAQO) ; mountain on E. side at head of Shields Bay, 8-VIII- 
1957, Calder & Taylor 23323 (DAO, UC) ; between Ells Point and Mercer 
Point, west Skidegate Channel, 25-VI1-1957, Calder, Savile d& Taylor 22907 
(DAO), UC) ; Newton Point, west Skidegate Channel, 25-V 11-1957. Calder, 
Savile & Taylor 22986 (DAO, UC). Banks Island: Larson Uarbor, 19- 
VIII-1939, T. T. McCabe 7353 (UC) 

A 1957 botanical survey of the Queen Charlotte Islands, conducted for 
the Canadian Department of Agriculture by Mr. James A. Calder, Dr. D. 
B. O. Savile, and Mr. Roy L. Taylor, yielded some forty members of Um- 
belliferae. The most interesting of these was the plant described above, 
which attracted attention both because of its geographical remoteness from 
all other species of Ligusticum and because of the difficulty of distinguish- 
ing immature plants from those of Conioselinum chinense (L.) B.S.P., 
which is also abundant in the same area. In the course of checking with 
Mr. Calder the existence of a habitat distinction between Ligusticum and 
Conioselinum in the Queen Charlottes, it became clear that the former 
prefers alpine or subalpine, the latter shoreline situations. These two 
habitats come sufficiently close together in a-few instances so that a few 
collections contained both genera. The flowering stages of Conioselinum 
chinense and Ligusticum Calderi are apparently most readily separable by 
the presence in the latter of a characteristically ligusticoid fibrous root 
crown. 

The West American species of Ligusticum are notably difficult to 
characterize satisfactorily. Coulter and Rose (1900, pp. 129-140) credited 
the genus in North America with twenty species, eleven of which they had 
themselves described at one time or another, and appended a long list of 
unassigned collections. We (Mathias and Constance, 1944-45, pp. 143-148) 
transferred two species to Podistera and reduced the remaining eighteen to 
ten, but are still not wholly satisfied with the results. The distinguishing 
features appear to be mostly small and quantitative, making it difficult to 
construct precise and workable keys. Nevertheless, the populations of 
Ligusticum do appear to fall into fairly coherent morphological-geo- 
graphical assemblages, which merit taxonomic recognition. 

Ligusticum Calderi differs from L. Grayi C. & R. and L. californicum 
C. & R. by its scaberulous and puberulent inflorescence, usuaiiy more finely 
dissected foliage, generally slightly longer involucel bractlets, and narrower 
and slightly longer fruit. On the other hand, it is a much smaller plant, 
with fewer and smaller parts throughout, than L. Canbyi C. & R. and 
L. Porteri C. & R. There is a sharp geographical separation in each case, 
although L. Canbyi has now been collected in eastern British Columbia 
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(Calder & Savile 9321, 11809). No close relationship seems to exist, either, 
between L. Calderi and any Asiatic species of the genus. 

Mr. Calder points out that all the collections of Ligusticum are from 
an area which exhibits ‘‘some degree of endemism in the mountains along 
the western coast of the Queen Charlotte Islands. There was undoubtedly a 
refugium there in the late Pleistocene. Both the ornithologists and mam- 
malogists have strong supporting evidence. In my five years of field work 
in British Columbia this was the first time we had found an area of local 
endemism confined to the province.”’ 


Lomatium Frenchii, sp. nov. (fig. 2). Plantae glabrae aculescentes 
1.5-2.5 dm. altae e radice elongata tuberosa; lamina foliorum ovata vel 
ovata-lanceolata 3.5-6 cm. longa 1—5 em. lata bipinnatisecta divisionibus 
ultimis linearibus 1-4 mm. longis; petioli 5-12 em. longi late scarioso- 
vaginantes; pedunculi folia excedentes 10-18 cm. longi; radii fertiles 2-5 
valde inaequales patentes 0.5-4 cm. longi; involucella discoidea scariosa 
quam flores brevior diametro 3-5 mm.; umbellularum flores 10-20 lutei; 
pedicelli breves 1-2 mm. longi; fractus glaber ovatus apice basique acutus 
8-10 mm. longus 3-4 mm. latus, alis quam corpore multo augustioribus ; 
vittae minimae in intervallis 2-4, in commissura 6. 

Plants perennial, acaulescent or subcaulescent with a prominent pseudo- 
scape, 1.5-2.5 dm. high from a stout, napiform, vertical taproot, glabrous 
(rarely pubescent?) ; leaves ovate to ovate-lanceolate, the blade 3.5—6 em. 
long, 1-5 em. broad, bipinnatisect, the ultimate divisions linear, 1-4+ mm. 
long, obtuse ; petioles 5-12 em. long, broadly scarious-sheathing nearly to the 
summit: peduncles one to several, 10-18 em. long, exceeding the leaves; 
fertile rays 2-5, 0.5-4 em. long, spreading, very unequal; involucel of 
several ovate to obovate, green-centered, scarious-margined bractlets united 
to or nearly to their tips into a complete or partial toothed disk 3-5 mm. 
in diameter, shorter than the flowers; umbellets. 10—20-flowered ; petals yel- 
low, oval; calyx teeth minute; styles ca. 1 mm. long, spreading; pedicels 
1-2 mm. long; fruit ovate, 8-10 mm. long, 3-4 mm. broad, tapering slightly 
at both apex and base, glabrous, the wings thin, much narrower than the 
body ; vittae very small, 2—4 in the intervals, 6 on the commissure. 

TYPE: French 640, rocky’ open flat about 1 mile NW. of Mill Creek, 
Warm Springs Indian Reservation, Jefferson County, Oregon, 10 May 1953 
(UC 1,199,507). 

DISTRIBUTION: Warm Springs Indian Reservation, southern Wasco 
and northern Jefferson counties of central Oregon, in dry, rocky, open 
habitats. 

SPECIMENS EXAMINED: Jefferson Co.: 8. of Highway 26, just W. 
of Mill Creek, 10-V-1953, French 640; Sidwalter Flat, ca. 1 mile NW. of 
Mill Creek, 15-IV-1956. 1681. Wasco Co.: W. of Highway 26 ca. 0.8 mile 
W. of Mill Creek bridge, Sidwalter (or Mill Creek) Flat. 3-V-1958. 1758, 
1759, 1761 1762, 1770; 3.3 miles W. of Highway 26, E. of Boulder Corral. 
3-V-1958, 1775; 1 mile W. of Highway 26, 24-V-1958, 1815; 1 mile W. of 
Highway 26 ca. 0.8 mile NW. of Mill Creek bridge, 21-IT1-1959, 1870; 3.5 
miles W. of Highway 26 on road paralleling county line, 21-[T1-1959, 
1872, 1873. 
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Despite a superficial resemblance to Lomatium leptocarpum (T. & G.) 
C. & R. and L. caruifolium (H. & A.) C. & R., the plants just described 
seem to belong with the ‘‘tuberous’’ species L. Cous (S. Wats.) C. & R., 
L. montanum C. & R., and L. cireumdatum C. & R., which are themselves 
none too clearly defined. From this trio, L. Frenchii differs in its more 
elongate root, more prominent pseudoscape, bipinnatisect rather than 
ternate-pinnatisect leaves, fewer rays, shorter pedicels, and almost com- 
pletely connate, scarious involucel. The collection, French 1873, comprises 
several plants, selected from among normal glabrous ones, with some 
pubescence on the foliage and a single very immature plant with a few 
pubescent ovaries. This last observation calls attention to the similarity 
of the involucel in our new taxon to that of L. Watsoni C. & R. However, 
on the basis of the few sheets available for comparison, L. Watsoni is a 
much smaller and more delicate plant in all structures, with a well defined 
oblong tuber, and a characteristic pubescence of foliage and inflorescence 
in a group of species in which the last feature has at least been supposed 
to be a diagnostic character of considerable importance. 

Dr. David French, who is Professor of Anthropology at Reed College, 
Portland, Oregon, has made many hundreds of collections of plant species 
in his studies of the ethnoscience of the Wasco, Warm Springs, Sahaptin, 
and Paiute Indians of Oregon. In his prosecution of ethnobotany, he has 
become an extremely competent observer of the Umbelliferae of the area, 
in which he has detected more than forty-five different representatives of 
the family. 

Lomatium Ravenii, sp. nov. (fig. 3). Plantae villosae acaulescentes 
1.5—4 dm. altae e caudice ramoso; lamina foliorum oblonga vel oblongo- 
ovalis, 4-10 em. longa, 2.5 em. lata ternato-bipinnata vel tri- vel bi- 
pinnatisecta divisionibus ultimis linearibus 14+ mm. longis; petioli 2-10 
em. longi, late scariosi vel scarioso-vaginantes; pedunculi folia excedentes 
10-30 em. longi; radii fertiles 5-18 valde inaequales patenti-adscentes 2-7 
em. longi; involucellae bracteolae scariosae vel scarioso-marginatae lineares 
villosae vel ciliolatae, quam flores breviores 2-4 mm. longae ; umbellularum 
flores 20-30 albi; antherae purpureae; pedicelli graciles 5-10 mm. longi; 
fructus villosus vel glabratus apice basique obtusus 6-8 mm. longus 4—7 
mm. latus, alis quam corpore multo angustioribus; vittae maximae in in- 
tervallis 1 vel 2, in commissura usque ad 4. 

Piants perennial, acaulescent, 1.5-4 dm. high, strongly Apiwm-scented, 
from a deep-seated, usually branched caudex, villous; leaves oblong to 
oblong-oval, 4-10 em. long, 2—5 em. broad, ternate-bipinnate or 2- or 3- 
pinnatisect, the ultimate divisions linear, 1-4 mm. long, acute, mucronulate ; 
petioles 2-10 cm. long, broadly scarious-sheathing about to the middle; 


Fic. 2. Lomatium Frenchii. a. Habit, x 4. b. Flowering umbellet, x 2. ¢. Petal, x 12. d. 
Mature fruit, showing dorsal and commissural surfaces of carpels, and carpophore, x 2. 
e Transection of mature carpel, x 8. (a, from French 640; b, ¢, from 1681; d, e, from 
1815. 
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peduncles one to several, 10-30 cm. long, exceeding the leaves; fertile rays 
5-18, 2-7 em. long. spreading-ascending, very unequal; involucel of several 
linear, secarious or scarious-margined, sparsely villous or at least ciliolulate, 
distinct bractlets 2-4 mm. long, shorter than the flowers; umbellets 20—30- 
flowered; petals white, obovate, glabrous; calyx teeth evident, ovate; 
anthers purple; styles ca. 1 mm. long, spreading; ovaries densely villous; 
pedicels 5-10 mm. long; fruit oval, 6-8 mm. long, 4-7 mm. broad, rounded 
at both ends, villous to glabrate, the wings thin, much narrower than the 
body ; vittae large and prominent, 1 or 2 in the intervals, usually 4 on the 
commissure. 

TYPE: Constance & Bacigalupi 3672, open, slightly alkaline flat with 
Artemisia, Blepharipappus, Cryptantha, and Eriogonum, 1 mile S. of 
Ravendale altitude 4800 feet, Lassen County, California, 14 June 1959. 
(UC 1,199,508). 

DISTRIBUTION: Known only from the area of the type locality. 

SPECIMENS EXAMINED: Lassen Co.: alkali mud flat with Artemisia, 
2 miles 8S. of Ravendale, 24-V1I-1935, Keck & Clausen 3738 (UC); on adobe 
flats along U. S. Highway 395, 1.8 miles S. of Ravendale, 17-V1-1958. Raven 
d& Solbrig 13287 (UC, LA). 

Lomatium Ravenii belongs to the group of species with decompound 
leaves, acaulescent habit, and pubescent ovaries, and seems to be related most 
specifically to L. MacDougali C. & R. and L. nevadense (S. Wats.) C. & R. 
Both of these two latter species occur in or near the general area of L. 
Ravenu, likewise in dry or desert habitats and frequently in company with 
Artemisia. From L. MacDougali, the new taxon differs principally in its 
white flowers with bright purple anthers (rather than yellow petals and 
anthers) and in its considerably less densely villous herbage. From L. 
nevadense, itself a markedly variable species, L. Ravenii is distinguishable 
by its much more highly dissected foliage and narrower ultimate leaf-divi- 
sions, villous involucel of distinct bractlets, and fewer vittae in the fruit. In 
both comparisons, the difference in appearance is much more striking than 
the listing of characters would indicate. 

Although our new plant appears sharply distinct in both herbarium 
and field, it is not easy to find characters to separate it precisely from L. 
MacDougali and L. nevadense. It is even conceivable that a chance union 
of individuals of these two species might have yielded progeny, some of 
which found a hospitable environment in the slightly alkaline sagebrush 
of eastern Lassen County. The range of L. Raventi beyond the area of the 
type locality is uncertain. A few sheets culled from folders of L. Mac- 
Dougali and L. nevadense in the University of California Herbarium (e. g., 
Cusick 2372, Maguire & Holmgren 26409, Peck 20636) suggest that L. 


Fig. 3. Lomatium Ravenii. a Habit, x 4, b. Flowering umbellet, x 3. ¢. Transection 
of mature fruit, x 6. d. Mature fruit, showing commissural and dorsal surfaces of carpels, 
and carpophore, x 3. (a, b, and d, from Raven g Solbrig 13287; ¢, from the type col- 
lection. ) 


OL. S6 


rays 
eral 
late, 
W30- 
vate; 
OUS; 
nded 
| the 
1 the 


with 
. of 


1959. 


Lista, 
dobe 
aen 


yund 
most 
& R. 
f DL. 
with 
n its 
and 
n L. 
rable 
divi- 
t. In 
than 


rium 
m DL. 
nion 
Le of 
rush 
r the 
Vac- 
e. g., 
t DZ. 
tion 
rpels, 


» eol- 





1959] \WATHIAS AND CONSTANCE: NEW NORTH AMERICAN UMBELLIFERAE 


381 


















382 BULLETIN OF THE TORREY BOTANICAL CLUB (VOL. 86 


Ravenii, or something very similar, may occur also in Harney and Malheur 
counties of southeastern Oregon, a suggestion that needs to be followed up 
by field study. 

We take pleasure in dedicating the new taxon to Mr. Peter H. Raven, 
who has long taken a most helpful interest in our work with Umbelliferae. 
[It was his 1958 collection, with Dr. Otto T. Solbrig, of the plant which 
brought it to our attention, and led to the ‘‘rediscovery’’ of that of Keck 
and Clausen. The junior author made a special trip to the Ravendale area 
to study the plant im situ; even though 1959 has been a most unfavorable 
(dry) year, it was possible to collect Lomatium Raveni in some quantity. 
The new collection has been designated as the type because it is possible to 
give it a wider distribution than any of the earlier ones. 


The writers have not failed to notice that a number of the taxa of 
Lomatium described by them, as well as of those described earlier by 
Coulter and Rose, consist of well marked and relatively uniform but de- 
cidedly local populations. These are characterized by strikingly unique 
assemblages of features of leaf division, pubescence, involucel, flower color, 
ete., that occur individually in other known species of the same region. 
Little is known of the breeding systems operative in this genus, except that 
polyploidy does occur (Bell & Constance, 1958) ; we have been unsuccessful 
thus far in obtaining chromosome counts on L. Raveniti and L. Frenchii. 


There appears to be growing evidence of some kind of recombination of 


characters in self-perpetuating ‘‘intermediate’’ populations. 
DEPARTMENT OF BoraNy, UNIVERSITY OF CALIFORNIA 

Los ANGELES, CALIFORNIA 
DEPARTMENT OF BotTaNy, UNIVERSITY OF CALIFORNIA 


BERKELEY, CALIFORNIA 
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THE FREEZE-DRYING OF PINE POLLEN 


J. R. Kine! 


The freeze-drying of pollen has received little attention compared to the 
lyophilization of other biological material. Pfeiffer (1955) lyophilized the 
pollen of three species and three hybrids of Lilium, and stored them in a 
vacuum for 50-194 days at — 20° C., 5° C., and room temperature. She found 
that pollen stored at the same temperature, with a relative humidity of 35 
per cent or less had better germination than did the lyophilized samples. 
The attempted lyophilization of pine pollen by Hesseltine and Snyder 
(1958), using filtered bovine serum, with modifications, as a suspension 
agent, was unsuccessful. 

The tests reported here on the freeze-drying of pine pollen are a portion 
of more extensive, and continuing, investigations. on freeze-drying as a basis 
for the preservation of pollens of agricultural crops for long-period storage 
and long-distance shipment. Only certain series of the 1959 pine pollen ex- 
periments, furthermore, are included here. The remaining series will con- 
tinue in storage for some months to come. 

Materials and methods. Only the pollen of loblolly pine (Pinus Taeda 
L.) was used in these preliminary tests; however, since species differences 
are to be expected in the reactions of pollens to artificial environmental con- 
ditions, the pollens of other commercial pine species should be similarly 
tested. 

Freeze-drying was carried out in a Virtis freeze-dryer, with no pre- 
treatment of the pollen. A test series consisted of the following exposures 
of the pollen to freeze-drying action: One, five, ten, 15 and 30 minutes; and 
one, three, five, and seven hours. Each tear drying bulb contained one-tenth 
to one-twelfth gram of pollen. Excessive pollen usually was sucked into the 
vacuum chamber of the apparatus. Usually two samples were included for 
each time of exposure ; and in the first test series run on loblolly pine pollen, 
one of the samples for each exposure was tested immediately for viability 
after being freeze-dried. It was determined in this way that the pollen would 
survive freeze-drying for various periods of time. Each bulb of pollen in 
every series of tests, thereafter, had to be clamped off from the action of the 
apparatus when the sample’s specific exposure time had lapsed. All clamps 
were removed at the end of a freeze-dry series run, and the vacuum in the 


1 Appreciation is expressed for the assistance of Mr. V. N. Madhava Rao, Banana 
Research Officer, Coimbatore Agri. College and Research Institute, Madras, India, on 
leave to the U. S. for graduate studies. 
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TABLE 1, The effect on viability of loblolly pine pollen of different time exposures le 
to freeze-drying. 


e 
Time of Exposure to Percentage of fi 
freeze-drying germination? 7 
1 min. 73 u 

5 ” 99 
io 9] ¢ 

_—. 80 

30 - 93 
1 hr. 91 t 
3 hrs. 89 } 

iss 60 
Control 85 : 

2 Pollen was cultured immediately following removal from port of freeze-dryer. 

1 


freeze-dryer was replaced with nitrogen gas. Each bulb was then torch- 
sealed while still inserted in its port on the freeze-dryer. The bulbs of one 
particular series were vacuum sealed, even though previous freeze-drying ex- 
periments with other pollens in 1958 had shown unsatisfactory storage in 
vacuum. 

All sealed, nitrogen filled, bulbs were kept in the uncontrolled environ- 
ment of the laboratory, with the exception of those of one series. The latter 
were distributed among three temperatures—5° C., —30° C., and —65° C. 
The series of vacuum sealed bulbs was stored at 5° C. Control samples of 
pollen at the three low temperatures were in corked vials. 

Viability was tested by germination in .7 per cent agar—10 per cent 
sucrose (according to Hesseltine and Snyder 1958) in a moist chamber at 
room temperature and humidity. Estimates of viability were based on two 
counts of 100 grains each after the pollen had been cultured for at least 
96 hours. Comparisons between germination of grains in distilled water and 
germination on nutrient agar medium showed, in general, more rapid ger- 
mination and higher germination percentage in the latter. 

Results and discussion. The results, thus far, of three preliminary tests 
on the freeze-drying of loblolly pine pollen as shown in Tables 1, 2 and 3 


TABLE 2. The effect on viability of loblolly pine pollen of vacuum storage at 5° C38 
after freeze-dry treatment. 


Time of Exposure to Percentage of 
freeze-drying germination 
1 min. 88 
es 86 
10 “ 86 
‘ hy, 88 
_ 81 
1 hr. 85 
3 hrs. 29 
By 72 
Control (stored at 5° C.) 74 


8 Storage in vacuum at 5° C. was for 74 days. 
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rsures leave no doubt that this pollen will maintain a high per cent of its viability 
even under uncontrolled environmental conditions for a prolonged period 
following freeze-drying and storage in nitrogen gas. It remains to be deter- 
mined from tests still in progress as to how long viability can be maintained 
under such conditions and as to what effect the added environmental con- 
dition of low temperature will have. 

Pollens are specific in their responses to changes in the environment, so 
that only after tests similar to those described above have been run, can it 
be said as to whether pollen of other pine species can also be freeze-dried 
and stored in nitrogen gas, or in a similar storage environment. 


lryer, 


TABLE 3. The effect on viability of loblolly pine pollen of storage in Nitrogen gas at 
} room temperature and humidity after freeze-dry treatment. 
reh- om 
one \ a corey 
y eX Time of Viability Days of eS ee 3 J 
i Exposure at Storage in Cultured 
e in to Collections N. at room Cultured after 48 hrs. 
freeze-dry (percentage ) T/RH ined at5° Cc 
60% R.H. 
Og ' 
: > min. 80 51 61 63 
tter 30 min. 80) 51 29 88 
C. 30° min.® 80 86 23 79 
? 1 hr. 80 54 0) 66 
‘- lL hr.? 80 99 0 70 
3 hrs. SO 54 0 60 
- t hrs. 80 51 10 53 
ne 7 hrs. 80 54 0 40 
r at ; dat 
t 4Samples at exposures of 1, 10, and 15 minutes have not yet been opened. 
wo 


5 Control samples had 0% germination in 18 to 31 days at room temperature and 
east humidity. 


and 6.7 These samples were shipped to New Zealand and Brazil, respectively. 

rer- 

Y These tests are indicating, so far, that there is a rather wide range of 
ail tolerance of loblolly pine pollen to freeze-drying (Table 1); but the erratic 
d 3 responses of pollen, by germination, to an artificial environment must be 


considered (as indicated in Tables 1, 2, and 3) when the amount of viability 

C3 is estimated on the basis of germination percentages. It should be noted, fur- 
thermore, that germination was usually much higher after pollen had been 
kept in a household refrigerator (at 5° C. and 60% R. H.) for one or more 
days following release from nitrogen gas storage (Table 3). This so-called 
rehydration, or humidification, has been reported for other pollens, follow- 
ing storage at low humidities (Duffield & Snow 1941, Pfeiffer 1955). 

It can only be postulated at the present time that temperature was a 
greater factor in the maintenance of viability in vacuum storage of loblolly 
pine pollen (Table 2) than was the vacuum environment of the pollen. The 
viability of the control sample at the same temperature was also high (74 

per cent germination), while previous treatments of other pollens with 

















freeze-dry and storage in vacuum were unsatisfactory (King, unpublished 
data). It was not intended during the course of these tests to compare 
vacuum storage with other environments, such as nitrogen; but after the 
series of vacuum stored pollens was tested for viability (Table 2), it was 
obvious that such a comparison would be advisable for pine pollen in the 
future. 

The maintenance of pollen viability in a light weight sealed container, 
and in an otherwise uncontrolled environment, is of particular advantage 
in the long-distance shipment of pollens. Such shipments today require 
costly packaging and special precautions for maintaining viability enroute. 
Loblolly pine pollen was shipped to New Zealand and return and to Brazil 
and return, unopened.” Each sample, packed in ‘‘Starfoam,.’’ weighed 
slightly over one ounce when shipped, and each had lain on a laboratory 
shelf for nearly two months before shipment. Both packages, and their en- 
closed pollen samples, returned in excellent condition, having been enroute 
26 and 39 days respectively (Table 3). 

The future value of freeze-drying in the preservation, and long-distance 
shipment, of pine pollens will rest not only on improved techniques but also 
on the realization that the pollen of each plant species usually reacts spe- 
cifically to changes in its environment, and should, consequently, be studied 
individually. 


SUMMARY 


Pollen of loblolly pine (Pinus Taeda L.) has a wide tolerance for the 
action of freeze-drying. Samples have, thus far, in these preliminary tests 
maintained their viability sealed in nitrogen gas, following freeze-dry treat- 
ment, up to 99 days in an otherwise uncontrolled environment. 

HORTICULTURAL RESEARCH DEPARTMENT 

LOUISIANA STATE UNIVERSITY 
Baton RouGe, LOUISIANA 
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s Appreciation is expressed for the cooperation in these shipments of Mr. Daniel E. 
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CYTOLOGICAL OBSERVATIONS ON THE PRODUCTION OF 
ANTHOCYANINS IN CERTAIN SOLANACEAE 


JOHN POLITIS 


In 1911 the author began to study the formation of anthocyanin pig- 
ments in plant cells, which up to that time was practically unknown. The 
results of his investigations based on the examination of large numbers of 
flowers, belonging to different genera, were summarized and published (1911 
and 1914). 

It was shown that the anthocyanin pigments in certain flowers appear 
first in the cytoplasm inside special corpuscles which have been designated 
as cyanoplasts (1914). In examining the microchemical reactions and 
development of these corpuscles, it was found that they have an envelope 
in the interior of which a colorless phenolic compound is produced which 
eventually is transformed into anthocyanin. Guillermond (1913 a & b, 
1914 & 1933) confirmed our findings. 

Lipmaa (1926) working with the flowers of Erythraea showed that the 
anthocyanin pigment is located in the epidermal cells within special bodies, 
one in each cell and, apparently unaware of our publication, he called them 
anthocyanophores. 

Solereder in 1916 reported the formation of anthocyanin pigments in 
the petioles of leaves of Cyanastrum cordifolium Oliv. Upon examining 
the leaf stalks with a hand lens he was very much impressed by the presence 
of black spots in the lower parts of the stalks. Each sub-epidermal cell 
within these spots contains besides the numerous chloroplasts a single 
spherical anthocyanin body of indigo blue color. I believe that these bodies 
belong to the category of corpuscles which I have studied and named cyano- 
plasts. 

The results on the subject published up to the present show that cyano- 
plasts can be found within some flowers, leaves and fruits. 

Continuing these investigations, the writer’s attention has been directed 
mainly to the mode of formation of anthocyanin pigments produced in very 
young plants, a few days after the germination of seeds. 

The results of my research on the cyanoplasts of Raphanus sativus were 
communicated in the Academy of Science in Paris (1942). The present 
study deals with the formation of anthocyanin in the flowers of Hyoscyamus 
niger and in young plants of different species of Solanaceae. 

Hyoscyamus niger L. In studying this plant the presence of cyano- 
plasts within the cells of the floral parts and also in other parts of the young 
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plants was noticed. In examining the flowers during their final stages of 
development, it was noted that the style and filaments of the stamens mani- 
fest the presence of a violet color, while certain parts of the corolla are 
purple. These colored parts consist of cells containing anthocyanin dis- 
solved, for the most part, within the cell sap. However, cyanoplasts were 
observed in certain cells and especially in those of the style. 

In order that the development of the cyanoplasts may be observed it is 
necessary that young flowers be examined during certain period of their 
development, just as the formation of anthocyanin commences. The forma- 
tion of the coloring substance is connected with the presence of cyanoplasts 
since only cells containing cyanoplasts have the above mentioned coloring. 
The development of cyanoplasts has been studied in the corolla tube, in the 
style and in the filaments of stamens of unopened flowers. 

When examining the inner part of the corolla tube of such flowers one 
can observe that certain cells contain violet colored spherical cyanoplasts. 
In the cell, when the sap is as yet colorless, an extremely small spherical 
body can be seen (fig. 1). At first, this body is colorless and exhibits a strong 
brownian movement, which gradually decreases and finally ceases. At the 
same time the spherical body increases in size and within it appears a violet 
coloring substance, at the beginning rather weak, but becoming much more 
intense at its final development, when it may attain a greater size than 
that of the nucleus. 

At the same time that this body enlarges and becomes colored, the cell 
sap, which at the beginning was completely colorless, begins to show a weak 
color which becomes gradually stronger due to the presence of a coloring 
substance answering to all the characteristic reactions of anthocyanins. In 
the neighborhood of the anthocyanin containing cells there are other cells 
without any coloring matter. These cells are devoid of the described bodies, 
the presence of which seems indispensable for the formation of anthocyanin 
in these flowers. 

The styles of young flowers were examined when they were very young. 
At this stage of their development, the styles are colorless while the stigmas 
are slightly colored. This stage is most favorable for the study of the cyano- 
plast development. In examining the cells of the style it was observed that 
every cell contains an abundant amount of protoplasm, and within it many 
leucoplasts, a spherical nucleus and, near it, an extremely small body dis- 
tinguished from the leucoplasts by its oily appearance and its exhibition of 
brownian movement (fig. 2). 

This body which is located inside a small vacuole gradually increases in 
size till it attains or exceeds the size of the nucleus. It develops a violet 
color and finally disappears. The fully developed cells of the styles of open 
flowers contain, therefore, only a violet colored sap and are devoid of the 
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Fig. 2. 








Fig. 3. 
Fic. 1.—Epidermal cells from the petals of Hyoscyamus niger each containing one 
eyanoplast (c). Fie. 2.—Epidermal cells from the style of Hyoscyamus niger, each 
containing one cyanoplast (¢) and one nucleus (n). Fic. 3.—Hypodermal cells of 


Brassica oleracea vy. Botrytis (broccoli) containing cyanoplasts (¢) some of which divide 
through budding. 

















































bodies in which the color originated. The color substance is soluble in both 
water and alcohol. In reacting with acids it becomes red and with alkalies 
(ammonia) blue. 

By treating free hand sections of the styles of unopened flowers with an 
aqueous solution of ferric chloride, the colorless bodies were stained green, 
while caustic potash or ammonia stained them yellow. These reactions are 
typical of the flavonic substances from which the anthocyanins are formed. 

a It would therefore seem clear that the bodies described here are the seat of 
the formation of flavonic substances which are converted into anthocvanins, 
It is for this reason that they have been named cyanoplasts. 

The above mentioned facts as well as other facts connected with the pro- 
duction of some other substances within the plant cell, led the author to 
certain speculations with regard to the subject matter of inheritance and 
of the role that the genes may play. The color of flowers is an inheritable 
character. In order to explain the transmission of this character to the 
progeny we believe, that some product of genic action, which comes out 
from the nucleus, changes into a cyanoplast which has the ability to produce 
anthocyanin. 

Solanum Lycopersicum, Linn. From the numerous varieties of this 
plant we examined the variety Marglobe. In young plants of this variety 
grown in a place exposed to the sun it was ascertained that a majority of 
them have a red-violet hypocotyl due to the presence of anthocyanin. If a 
longitudinal section of the hypocotyl is made a few days after germination 
of the seed it was observed that the epidermal cells are elongated, they are 
devoid of anthocyanin, their nucleus is situated close to the wall and close 
to the nucleus there are tiny leucoplasts. The coloring substance is situated 
in the cells under the epidermis of the hypocotyl. The cyanoplasts are found 
in young cells as small spherical bodies without a coloring substance. They 
enlarge, gradually become colored and at their maturity assume a red-violet 
color due to a coloring substance soluble in water and alcohol and showing 
all the reactions of anthocyanins. In each of the cells appears one eyano- 
plast, having an involuere, which shows characteristic resistance to the 
above dissolving media. After the development of the cyanoplast it disap- 
pears and the cell sap, which in the beginning was colorless, assumes a red- 
violet color. Besides the hypocotyl anthocyanin is also produced at the base 
of the main vein of each cotyledon. A vertical section through a young 
cotyledon, at the base of the main vein shows that certain parenchyma 

‘ cells, situated below the lower epidermis, during their youth contain cyano- 
plasts of which in its full development has a size similar or somewhat greater 
than that of the nucleus. It is spherical and has a red-violet color. These 
cyanoplasts through the reaction of diluted ammonia assume a blue color 

while with the reaction of diluted hydrochloric acid they assume a red color. 
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The cyanoplasts have the ability to grow and multiply through budding 
(fig. 3 

The seeds were sown at the beginning of April and the examination of 
the young plants was made at the end of the month, when the hypocotyl 
had a length of 8-10 cm. and the cotyledons were much shorter. 

We have found cyanoplasts also in young plants of the following species: 
Solanum sisymbrifolium, Mam.—Solanum racemosum, Faeq. 

Datura inermis, Facq. The hypocotyl of young plants about 12 days old 
has a blue-violet color. By examining under the microscope a vertical section 
through the hypocotyl it can be ascertained that the epidermis is devoid of 
anthocyanin, is covered by a thin cuticle and besides the stomata it has 
glandular hairs. The anthocyanin is produced in cells situated under the 
epidermis. These cells contain, besides the nucleus and the chloroplasts, 
eyanoplasts. In each of these cells we can observe spherical bodies usually 
united in a cluster or forming a string of beads with or without branches. 
These bodies have a blue-violet color; in the beginning they are very few 
and small and then gradually enlarge and multiply. The multiplication 
seems to take place by budding. As the enlargement and the multiplication 
of these bodies take place, the sap of the cells which contain them, which in 
the beginning was completely colorless, begins gradually to assume a red- 
violet color. Finally as the cyanoplasts disappear the sap assumes a very 
strong red-violet color. The coloring substance of the cyanoplasts dissolves 
in water and in alcohol. With the use of these and other dissolving liquids it 
can be ascertained that the cyanoplasts have an involucre. With the use of 
diluted hvydrochlorie acid the coloring substance assumes a red color. The 
same coloring substance becomes green under the influence of ammonia or 
diluted solution of potassium hydroxide. 

Examining both sides of the cotyledons we have observed that the lower 
side which is exposed to the influence of the sun light shows a red color. 
The lower side is exposed to the influence of sun light as are the cotyledons. 
During the germination of the seed and sometime afterward, the cotyledons 
continue to be kept together at their ends by the seed coat. Finally the seed 
coat falls off and the cotyledons assume their regular position. A cross sec- 
tion through the cotyledon when it emerges from the seed shows the upper 
epidermis, which covers a layer of palisadal cells the nuclei of which have 
a central position, 5-6 rows of parenchyma cells, the beginning of the veins 
and the lower epidermis. The cotyledons are entire, elongated in shape and 
contain oil and starch. On the upper side the color is green. On this side are 
found small glandular hairs which, like those of the hypocotyl, are colorless 
and consist of a long stalk consisting of one or two cells and a spherical 
head. The red-violet color of the under surface of the cotyledons is due to 
the presence of anthocyanin which is formed not only in the cells of the 
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lower epidermis but also in the cells which occur beneath this epidermis. In 
the latter cells, before the formation of anthocyanin and when the sap is 
still colorless, one can observe abundant protoplasm, a large spherical nu- 
cleus, chloroplasts and one or more red-violet spherical bodies. When there 
is one such body its size can reach or surpass the size of the nucleus. When 
there are more than one such body their size is smaller than the nucleus and 
usually they are found united. The development of these bodies and the pro- 
. duction of red-violet anthocyanin in them can be followed especially in cells 
situated close to the beginnings of veins. This substance is formed in small 
spherical bodies which enlarge gradually and from the coloring substance 
produced in them, the cell sap assumes a red-violet color. Before the pro- 
duction of these bodies or in cells which are devoid of them, the cell sap 
remains colorless. 
We have found cyanoplasts also in young plants of the following species: 
Datura Wrightii, Hort., Datura Stramonium, Wall. 


SUMMARY 


1. In the present paper the finding of cyanoplasts in the hypocotyl and 
the cotyledons of certain species of Solanaceae is described. The develop- 
ment of the cyanoplasts takes place as follows. Each of the cells under the 
epidermis during its earliest stage, encloses besides the nucleus and the 
chloroplasts an extremely small colorless spherical body having a brownian 
movement. 

2. This body gradually increases in size, shows a red, violet or red-violet 
color, becomes larger than the nucleus, ceases to move and finally dis- 
appears. 

3. During the time of the development of the body, the cell sap, which 
at first, is colorless, assumes a red, violet, or red-violet color. This is due to 
coloring substances which give all the microchemical reactions of antho- 
cyanin. 

4. The above mentioned facts as well as other facts connected with the 
production of some other substances within the plant cell, led the author to 
certain speculations with regard to the matter of inheritance and of the role 
that the genes may play. The cyanoplasts have the ability to grow and mul- 
tiply through budding and often appear near the nucleus. This fact led us 
to the conclusion that some product of genic action comes out from the nu- 
cleus, changes into a cyanoplast and has the ability to produce anthocyanin. 
The same thing that we assumed for the production of anthocyanin, we can 
assume for the production of many other substances that are formed in the 
cell. This hypothesis for the first time was published in our paper ‘‘Im- 
munité et hérédité chez les végétaux’’ (1940). 
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STUDIES ON AMERICAN HEPATICAE. 
9. A SUPPLEMENT TO “THE GENUS BAZZANIA IN 
CENTRAL AND SOUTH AMERICA.” 
Il. TRIDENTATAE (3 


MARGARET FULFOoRD' 
SECTION 2. CONNATAE 


Plants with leaves three-toothed (mostly entire in B. schwaneckiana), 
the margins usually serrulate to dentate in the apical part; the underleaves I 
attached in a straight line and connate with the ventral base of one or a 
pair of leaves. (In poorly developed plants this is often not conspicuous 
except under high magnification. ) 

Note: Most of the species are highly variable or they integrade, so that one 
finds a wide range of forms to which it is difficult to assign names, and 
decisions are sometimes arbitrary. 


KEY TO THE SPECIES i 


Underleaves connate by a few cells (often one or two) with one leaf only | 
(always on the same side of a stem 
Underleaves chlorophyllose throughout. 
Underleaves entire or nearly so 26. B. fendleri 
Underleaves variously incised and toothed on the margins 31. B. cubensis 
Underleaves with a border of hyaline cells. 
Leaves conspicuously three-toothed, the margins strongly serrate 
and spinose 30. B. armatistipula 
Leaves conspicuously three-toothed, the margins obscurely serru 
late 29. B. eggersiana 
Leaves inconspicuously three-toothed to truncate-undulate, the 
margins serrate and spinose 28. B. pycnophylla 
Leaves mostly rounded-entire, the apical margins only ser 
rate 27. B. schwaneckiana 
Underleaves connate with a pair of leaves. 
Plants medium size to large, 2-3.5 mm broad, usually long, green 
becoming brownish; smaller plants light green to greenish 
brown; leaves usually long, ascendant, becoming recurved to 
faleate from a broad base, the ventral margin always concave ; 
the teeth long, slender, the margin serrate-dentate; cells of 
the apical portion mostly 22-24 p long; the underleaves with 
a hyaline border, variously incised and lobed, the margin 
coarsely dentate to serrate, often recurved 32. B, peruviana 
Plants medium size to small, to 2 mm broad; the leaves spreading to 
ascendant, the ventral margin mostly straight or convex, the 
teeth short slender, short spinose, or obscure, the apical margin 
more or less serrate. 


1 Work related to a project supported by National Science Grant no. G 2616. 
2 Illustrations published with the assistance of the Lucien M. Underwood Memorial 
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Pinuts small, delicate, light green, rarely becoming darker; the 
leaves spreading, with a suggestion of a vitta, the ventral 


margin convex; underleaves incised, strongly serrate- ‘ 
dentate, hyaline to one-third or more their length 
(forms of) 32. B. peruviana ’ 


Plants more or less brown, often strongly so; leaves ascendant, 
the ventral margin straight or nearly so, the teeth short 
to obscure, the apical margins more or less serrate, most 
cells of the apical region 27 p or more in length; the under- 
leaves mostly undivided (or with occasional broad shallow 
lobes or teeth), the margins entire or with a few serra- 
tions; hyaline cells absent or a few seattered along the 
margin, or more forming a narrow border 33. B. skottsbergii 


26. BazZANIA FENDLERI (Steph.) Fulford. 
Habitat : Not given. 
Distribution: Venezuela: (original, FH, G).—Brazil—Ecuador. 
27. BazzZANIA SCHWANECKIANA (Hampe & Gottsche) Trevis. 
Habitat : In depressed mats over logs and shaded banks. 
Distribution: Puerto Rico: (original, YU, NY); add, without locality 
Schwanecke 19 (G); Luquillo Mountains, Sintenis 12 (G); Luquillo Moun- 
tains, Heller 4646, 4653, 4760 (MO)—Guadeloupe: add, without locality, 
l’Herminier 10, 11, 12, 32, 55 (G); without locality or collector, ex Hb. 
Barbey-Boissier, as M. venezuwelanum var. 8 Molkenb. (G).—Dominica: 
add, Mt. Diablotin, Elliott 2123, 2174 (BM).—Martinique: add, without 
locality, Duss 38 (G). 
28. BAZZANIA PYCNOPHYLLA (Taylor) Trevis. 
Habitat: In depressed mats on logs and tree bases in woods. 
Distribution: Jamaica: (original, FH, NY).—Puerto Rico: add, Luquillo 
Mountains, Heller, 4654 (MO).—Guadeloupe. 
29. BAZZANIA EGGERSIANA (Steph.) Pagan. 
Habitat: On logs and bases of trees, woods. 
Distribution: Cuba: (original, FH, G).—Jamaica, s.w. of Eeclesdown, M. 
Farr 1151, 1199 (IJ). 
30. BAZZANIA ARMATISTIPULA (Steph.) Fulford. 
Habitat: In depressed mats over logs and on tree bases in woods. 
Distribution: Cuba: add, Oriente, Sierra Maestra, Morton 9460a, 9461 
(US).—Jamaiea: (original, YU,-FH, G); add, trail to Hardware Gap, 
M. Farr 865 (IJ) ; summit of Mt. Horeb, M. Farr 951 (IJ); Caledonia Peak, 
M. Farr 1008 p.p. (IJ); Hardware Gap to waterfall, M. Farr 1250 (IJ); 
Cuna Cuna, M. Farr 1335, 1337, 1340, 1341, 1343 p.p. (LJ). 
31. BAZZANIA CUBENSIS (Gottsche) Pagan. 
Habitat : On logs and bases of trees, woods. 
Distribution: Cuba: (original, YU, NY, G); add, Oriente, Moa Region, 
Webster 812, 816 (Mich); Oriente, Sierra Maestra, Morton 9459 (US).— 
Jamaica.—Puerto Rico. 
32. BAZZANIA PERUVIANA (Lehm. & Lindenb.) Trevis. Figures 7{-83. 
Mastigobryum lechleri Stephani, Hedw. 25: 134. pl. 6. figs. 10-14. 
1886. 
add syn. Mastiqobryum cerinum Stephani, Spee. Hepat. 3: 457. 
1908. syn. nov. [Stephani, Icones Hep., Mastigobryum no. 113.] 


This species is characteristically a large to medium size plant with stems 
to 3.5 mm broad and dark green becoming brownish. The long stems bear 
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rather long, ascendant leaves which become decurved to faleate from a 
broad base (fig. 79). The ventral margin of the leaf is always concave and 
the three conspicuous teeth are long and slender, with the apical margin of 
the leaf more or less strongly serrate-dentate. Most of the cells of the apical 


~~ ee See aoe 


part are 24y long (fig. 80). The underleaves are large, longer than broad, 
often recurved above, with the margin incised-lobed to -toothed and serrate- 
dentate (fig. 79). There is a hyaline border of a few to several rows of cells 

, and the number of rows varies even on one stem. Some of the smailer plants 
(M. lechleri), or small branches of more robust stems may be pale green, 
scarcely tinged with brown. The stems of these plants have spreading leaves 
which tend to be ovate in the basal part, with a convex ventral margin and 
shorter teeth and few serrations on the apical margin. Underleaves on these 
stems have a very broad hyaline border, and in some instances more than 
half the underleaf is hyaline. The differences between these stems and the 
characteristic robust plants is a striking one and the former might well be 
referred to a different species except that the two forms have been found | 
on the same plants in unfavorable habitats. 

The original material of M. cerinum is very much like the robust B. 

‘ peruviana but differs in being smaller and more deeply pigmented with 

brown. The stems are 3—5 cm long, the bases of the leaves are broad and the 
ventral margins are concave (fig. 81). The less well developed plants from 
extreme habitats are very similar to B. skottsbergu (No. 33 following), and 
the two are difficult to separate. 


Habitat: In depressed mats or ascending tufts on soil, rocks and the bases 
and trunks of trees. 


Distribution: Brazil: S. Catarina, Reitz 2.354, poor (HBR).—Peru: with- 
out locality or collector, Hb. Gottsche, the original (FH) ; without locality, 
Jameson (NY).—Chile: Valdivia, Hahn 2, |2a] (G); the same, ex. Hb. 


Jack (FH, G); Valdivia, Lechler, the original of M. lechleri (FH, G); 
Valdivia: Arique, Lechler, Plantae chil. 68la (G); the same, 68la, as M. 
novae-hollandiae (G); Port Montt, Bro. Claude-Joseph 3216 (YU) ; Corral, 
Thaxter 142, 149, 7913 (YU, FH), 20, 98 (MICH); Curicé, Wollemeyer 
279a (FH) ; without locality, H. C. Lorenz (NY) ; without locality, Cuming 
(G); without locality, Dusén 355, as M. cerinum (G); without locality, 
Skottsberg 514/’08, as M. cerinum (G); Chile, Schwabe 53 (Herzog) ; 
Chiloé Island, Anderson (NY); Chiloé Isl., Cunningham 1445 (NY); Isl. 
San Pedro, Dusén 535, and without no. (G) ; Chiloé Isl.; Panguipulli, Padre 
Hollermayer 279 (YU, Herzog Hb.); same locality, Bro. Claude-Joseph 
2322, 2322a (YU); Chiloé Isl., ex Hb. Geheeb, as M. involutum (G).— 
Straits of Magellan: Chonos Archipelago, Darwin Bay, without collector, 
442 (NY); Gray Harbor, Cunningham 147 (NY); Port Otway, Cunning- 
ham 235 (NY); Columbine Bay, West Channel, South Channel, ex Hb. 
Rome, as M. cerinum (NY, G); without locality, Schubert, Hb. Ménke- 
meyer 8 (G) ; Tuesday Bay, Naumaun, original of var. 8 minimum (FH): 
the same, Naumaun 68, 133 p.p. (FH); Desolacién Isla, Dusén 143 (2 
packets, one as M. cerinum) (G).—Patagonia: Haire Molyneux, Husnot 3 
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(G); Patagonia oce., Isl. Newton, Dusén 76, the original of M. cerinum 
(G); without locality, Hatcher (YU); Patagonia austral., Skottsberg 621 


p.p./’08 (G).—Juan Fernandez Islands: several localities, Skottsberg 
(Swed. Exped. Patagonia, und Feuerl., 1907-1909), including 191, with 
hyaline underleaves, as M. skottsbergu (G); several localities, Skottsberg 
(Swed. Pacific Exped. 1916-1917), Bazzania nos. 7, 10 (S-PA). 

33. BAZZANIA SKOTTSBERGII (Steph.) Fulford. Figures 84—90. 
Mastigobryum skottsbergu Stephani, K. Svensk Vet.-Akad. Handl. 
46(9): 60. Fig. 22, i, k. 1911. 

Mastibobryum creberrimum Stephani, op. cit. p. 60. Fig. 22, ¢, d. 
syn. nov. 
| Stephani, Icones Hep., Mastigobryum no. 156, 115, 445] 

Plants medium size to small, in mats, light greenish-brown to dark 
brown: stems mostly 3 em, rarely to 5 em long, with leaves mostly 2 mm 
broad, prostrate to ascending; lateral branches diverging at an acute angle; 
flagelliform branches frequent; rhizoids frequent, on the bases of the under- 
leaves and leaflets of the flagelliform branches; the line of leaf insertion 
little curved in the upper part, the leaves imbricated, plane, unsymmetri- 
cally ovate, to 1.5 mm long, to 0.8 mm broad at the base, narrowed a little to 
the transversely truncate, tridentate apex; the dorsal margin arched from a 
curved base which covers one-half the stem or less, the ventral margin 
straight, both margins serrate in the apical region; the teeth 2—4 cells long, 
slender to spinose or obscure; leaf cells thin-walled but soon becoming 
thickened, the trigones small, the lumina angular-rounded, the cuticle often 
strongly verruculose ; cells of the apical region mostly 24-27 » or more x 24 
», those of the median and basal portions larger, a vitta not differentiated ; 
underleaves approximate to imbricated, broader than long and broader 
than the stem, rarely recurved above, the margin rarely incised, more often 
with distant short spines, or only serrate, or entire, with scattered hyaline 
cells, or one or two rows of hyaline cells on the margin ; leaflets of the flagelli- 
form branches scale-like, ovate: sexual branches and sporophytes not seen. 
Lectotype: Juan Fernandez, Masatierra, Skottsberg no. 50 (G). 

Habitat: In tufts or mats on rocks and bases and trunks of trees. 

The specimen, Skottsberg no. 621, from Patagonia austral, in the 
Stephani Herbarium (G), which is labeled ‘‘M. skottsbergii Stephani. por- 
tion du type’’ is a mixture of that species and B. peruviana with the latter 
predominating. Since this material is heterogeneous I have designated the 
collection, Skottsberg no. 50 (G), from Juan Fernandez, Masatierra, the 
first of the localities cited by Stephani in the original description, as the 
lectotype. Stephani made his drawings of M. skottsbergii for the Ieones 
Hep., Mastigobryum nos. 115 and 445 from plants from Juan Fernandez. 

The species is quite distinct when well developed. It is characterized 
by straight, spreading to ascendant leaves with straight ventral margins 
(figs. 84, 89) ; short teeth on the leaves which may be faintly to strongly 
serrate or entire in the upper part (figs. 84, 85); leaf cells predominantly 
27 » long and thick-walled; and underleaves broader than long, with a 
serrate, rarely incised margin which may or may not have scattered hyaline 
cells or a border of one or two rows of hyaline cells (figs. 84, 89). 

The species M. creberrimum Stephani (figs. 89, 90), differs primarily in 
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that most of the cells are 24 », thin-walled, with the trigones inconspicuous. 
Although Figure 22c, of the original description shows an undivided leaf, 
most of the leaves on stems of the original collection are shortly three- 
toothed. The material, which was fragmentary and poorly developed, ap- 
pears to have grown in a poor but sheltered habitat. 
Distribution: Chile: Corral, Thaxter 68 (MICH); Valdivia, without col- 
lector (G); Chiloé Isl, San Pedro, Skottsberg, as M. creberrimum (G).— 
Straits of Magellan: Smyth Channel, without collector, ex Hb. Bescherelle, 
as M. involutum f. minor (G).—Patagonia: Pat. austral, Skottsberg 621 
p.p. /’08 (G); Pat. occid., Skottsberg 876, original of VW. creberrimum 
(G).—Juan Fernandez Islands: Masatierra, Skottsberg 50, the lectotype, 
and 118 (Swed. Exped. Pat. und. Feuerland, 1907-1909) (G); Masatierra, 
Skottsberg Bazzania nos. 1, 2, 3, 4, 6, 7, p-p. 8, 9, 11, 12, 13, 14 (S-PA). 

34. BazzANIA NOVAE-ZEALANDIAE ( Mitt.) Besch. & Massal. 

Specimens have been reported from the southern tip of South America 
but none has been seen during the course of the studies. 


STUDIES ON AMERICAN HEPATICAE. 
10. A SUPPLEMENT TO “THE GENUS BAZZANIA IN 
CENTRAL AND SOUTH AMERICA.” 
II. TRIDENTATAE (4) 


SECTION 4. APPENDICULATAE 


Plants with leaves sharply three-toothed, obscurely three-toothed, sub- 
entire or undivided, attached in an oblique line ending in a hook on the 
dorsal side of the stem; the ventral bases dilated to a greater or lesser 
degree to form entire, serrulate, dentate, incised or appendiculate auricles; 
the underleaves large, cordate, more or less auricled, attached in a recurved 
line. 

KEY TO THE SPECIES 
Plants with the leaf apices broad, rounded-entire, subentire or with three short, broad 
lobes or teeth; the leaves spreading. 


Leaves rounded-entire, the trigones large, knot-like 42a. B. placophylla 
Leaves subentire or with three low, broad teeth; the cell-walls thin, 
the trigones smaller 42. B. canelensis 


Fias. 79-83. B. peruviana. Fig. 79. Portion of a plant, ventral view, 15. Fie. 80. 
A cell from the apical portion of a leaf,x 350. Fic. 81. Portion of a stem, ventral 
view, x 38. Fig. 82. A tooth of a leaf,x 350. Fie. 83. A cell from the apical portion 
of a leaf,x 360. Fias. 84-90. B. skottsbergii. Fie. 84. Portion of a plant, ventral 
view, x 38. Fig. 85. Apices of leaves, x 38. Fig. 86. A portion of the apical tip of the 
leaf and a tooth,x 290. Fie. 87. A cell from the apical portion of a leaf,x 360. Fia. 
88. Portion of the margin of an underleaf without hyaline cells, x 290. Fie. 89. Portion 
of a plant, ventral view,x 38. Fie. 90. A cell from the apical portion of a leaf, x 360. 
Figures 79, 80, drawn from the original material of B. peruviana (FH) ; figures 81-83, 
from the original collection of M. cerinum (G); figures 84-88 from the lectotype of B. 
skottsbergii (G); and figures 89, 90, from the original of M. creberrimum (G). 


Lad 
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Plants with the leaf apices conspicuously three-toothed. 

Ventral auricles of the leaves and the margins and auricles of the 
underleaves undulate and serrate to dentate; the cuticle 
rough 35a. B. schlimiana 

Ventral auricles of the leaves and the auricles of the underleaves not 
as above. 
Piants very large, the leaves faleate; underleaves with one or more 
very long sharp teeth at a right angle to the lateral 
‘ margin 41. B. acanthostipa 
Plants medium size to large or robust; underleaves with short 
marginal teeth or lobes, or entire or obscurely serrate. 
» Auricles of the underleaves large, with coarse teeth and/or 
deeply incised, with several conspicuous appendages, 
the ventral auricle of the leaf similar. 

Plants robust; the underleaves large, the margin ob- 
scurely serrate, the appendages of the auricles 
numerous 42b. B. macrostipula 

Plants medium size to large; the underleaves variously 
lobed, toothed or erenulate. 

Leaves short, narrowed from a very broad base to 
the obliquely truncate apex; the cells 
24-27 np, the trigones small 38a. B. boliviana 
Leaves long, becoming faleate; the cells 18 wu, the 
trigones large, knot-like 
(some tropical forms of) 36. B. faleata 
Auricles of the underleaves and ventral base of the leaf var 
iously toothed or lobed or entire, but only rarely 
with one or more long appendages. 

Underleaves (at least some) deeply four-lobed or -toothed ; 
the ventral auricles of the leaves more or less 
conspicuous, with occasional teeth or spines 

40. B. teretiuscula 

Underleaves never deeply four-lobed, the ventral auricles 
of the leaves large or small. 

Underleaves usually large, more or less quadrate, the 
margin often angled and incised, the auricles 
more or less toothed; the cells 18 uw, the 
cavities stellate, trigones very large, knot- 
like; leaflets of the flagelliform branches 
large 36. B. falcata 

Underleaves large, usually entire, the apex undulate 
or with an occasional tooth; the cell cavities 
angular-rounded, the trigones large to me- 
dium-size. 

Leaves not conspicuously narrowed to the apex; 
ventral appendages rare or absent; the 
teeth broad, the cells mostly 20 un, 


with conspicuous trigones 37. B. hookeri 
Leaves narrowed to the apex; the teeth sharp, 
pointed. 
‘ Leaves spreading, the cells 18-20 py; leaflets 
of the flagelliform branches scale- 
like 39. B. liebmanniana 


Leaves more or less faleate; the cells large, 
24-36 uw; the leaflets of the flagelli- 
form branches large 38. B. robusta 
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35. BAZZANIA ASPERISTIPULA (Steph.) Fulford = Bazzania_ schlimiana 


(G@). 


35a. Bazzania schlimiana (Gottsche) Fulford, comb. n. 

Mastigobryum schlimianum Gottsche, Ann. Sei. Nat. V. 1: 140. 
1864. 

Mastigobryum asperistipulum Stephani, Spee. Hep. 6: 453. 1924. 
syn. nov. 

Bazzania asperistipula (Steph.) Fulford, Bazzania, p. 125. 1946. 
syn. nov. 

[Stephani, Icones Hep., Mastigobryum, no. 398a] 

The species M. asperistipulum from Guatemala is identical with M. 
schlimianum Gottsche from Colombia and thus goes into synonomy under 
the older name. 

Habitat: In deep tufts on stumps, logs and tree trunks. 

Distribution: Guatemala: Alta Verapaz, Coban, 1600 m., Tiirekheim (Hb. 
Levier 5817), the original of M. asperistipulum (NY, G); the same, 5503 
as M. teretiusculum, 5582 (NY); without locality, Seler 2659, as M. braun- 
ianum (G); El Progresas, Sharp 2736a (TENN ).—Costa Rica: Coliblanco, 
1950 m., Maxon 237 (NY); Vara Blanea, 1600-1700 m., Maxon & Harvey 
8266 (Hb. Herzog); Santa Clara de Cartago, 1950 m., Maxon & Harvey 
8188 (Herzog); Cerro de la Carpintera, Standley 35632 (US); Orosi, 
Standley 39650 (US); Alto de la Estrella, Standley 39106, 39403 (US); 
El Muneco, Standley 51338 (US); Prov. Heredia, 2000-2400 m., Standley 
52164a (Hb. Herzog).—Colombia: without locality, Wallace (NY) ; Merida, 
Moritz, as M. arcuatum (G); Merida, Moritz 167 (G); Merida, Funck & 
Schlim 167, as M. portoricense (G); Prov. Rio Hoche, Sierra Nevada, 
10,000’, Schlim 868, the original (G); Dept. Norte del Santander, Cuatre- 
casas, Schultes & Smith 12448GG, 12448K, 12448M, 12448W (US); Dept. 
del Valle, Monte La Guarida, Cuatreecasas 22196 (US).—Venezuela: Caracas, 
without collector (FH); the same, without collector, HB Gottsche (ex hb. 
Jack) 1002, 1003 (G).—Brazil: Rio de Janeiro, Schiffner 623 (W) ; Apiahy, 
Puiggari (296 (?) (G).—Ecuador: Quito, Cuming as M. humifusum (G) ; 
Parana del Matauga, 3400 m., Allioni 681, as M. arcuatum.—Peru: Callao, 
Noliner (G) 

36. BAzzANIA FALCATA (Lindenb.) Trevis. 

Some of the collections from Costa Rica and northern South America 
have stems in which the margins of the underleaves are more incised and 
toothed and the auricles more abundantly appendiculate than was described 
for B. ancistrodes which was reduced to synonomy under B. falcata in the 
earlier study. The occurrence of teeth and appendages appears to be a 
variable condition and there is a range from no or rare appendages in the 
appendages in the M. falcatum of the West Indies to several to numerous 
appendages in B. ancistrides and other South American collections, but 
there are no clear cut characters on which to keep them distinct. Even the 
appendiculate forms may be readily separated from the other species with 
appendages since in B. falcata the cells are mostly 18 », with large, knot- 
like trigones and stellate cell cavities, while in the other species the cells 
are mostly 24 » or larger and the cell lumina are only angular-rounded and 
the trigones are not so large. 
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Habitat: In tufts or scattered among mosses on logs and rocks, rarely on 
leaves in forests. 
Distribution: Cuba.—Jamaica.—Puerto Rico.—Guadeloupe: (original, NY, 
(G); add, without locality, 1, Herminier 159, Hb. Gottsche 1007 (G); St. 
Vincent.—Trinidad: add, Tucuche, Broadway 7100 (BM).—Costa Rica: 
Los Angeles de San Ramon Brenes 17117 (FF); Peralta, Alfaro 40, 48a (F),. 

Colombia: Dept. del Valle, Puerto Merizalda, Cuatrecasas 14049b (US); 
Rio Calima, Cuatrecasas 21179b (US).—Venezuela: Cumbre, Maguire, 
Cowan & Wurdack 30697 (NY).—Brazil: add, Sta. Catarina, Carl 145 
(Hb. Herzog) ; S. Paulo: Campo Grande, Schiffner 464, 465 (W )—Ecua- 
dor: add, Qualaquiza, Allioni 526, as M. arcuatum (G); without locality, 
Allioni, (Hb. Levier 6578 p-.p.), as B. ecuadorensis (G) ;—Peru.—Bolivia, 
Mapari, 5000’, Rusby 3027, as B. arcuata (G 

37. BazZANIA HOOKERI (Lindenb.) Trevis. 
Habitat: On soil and on bases and trunks of trees. 
Distribution: Cuba.—Jamaica: add, John Crow Peak, Philipson 1083 
(BM); s.e. slope of Mossman’s Peak, M. Farr 730 (IJ). Santo Domingo: 
Quita Espulla, Abbott 2137 p.p. (BM).—Guadeloupe: (original G, NY) ; 
add, without locality, |’ Herminier 53c, 59, 140 and several without num- 
bers (G); without locality, |’ Herminier 121, 114 as MW. portoricense (G); 
without locality, |’;Herminier, Hb. Gottsche 1001 (G); forét de Baines 
Jaunes, Le Gallo 245, 260 p.p., 262 p.p. (Le Gallo); Galion, Le Gallo 255 
(Le Gallo).—Dominica: without locality, Elliott 1014 p.p. 1167 as W. arcu- 


atum, 1932 as M. portoricense (G).—Trinidad: add, Tucuche, Broadway 
7098 (BM).—Guatemala: Nebaj. 8500’, Sharp 2516 (TENN); Pitoreal, 
Sharp 277la (TENN).—Costa Rica: Los Angeles de San Ramon, Brenes 


16264, 17121, 19018 (F); Sarchi, Alfaro 7 (F). 
Colombia: Rio Papuri, Teresita, Schultes & Cabrera 19457 (FH); Rio 
Hacho, Sierra Nevada, 10,000’, Schlim 868, as M. stolonifera (G); Dept. 
Norte de Santander, Sarari, Cuatrecasas, Schultes & Smith, 12448aa, B, J, 
U (US).—Venezuela: Estad6 Bolivar, Tirepon-tepui, Wurdack 34057 
(NY); Caracas, Fendler (G); Caracas, Al. Braun 1215, the original of 
M. braunianum (G) the same, 1213 (G); Estado Bolivar, Chimanta Massif, 
Stevermark 74966, 75217 (US).—Brazil: add, Petropolis, Doring (G) ; 
Parana, Dusén 3869 as M. portoricense (G); Sta. Catarina, Carl 145 (Hb. 
Herzog); Apiahy, Puiggari 296 III, as M. portoricense (G); Minas Gerais: 
Caraca, Wainio 12, as M. arcuatum (G).—Eecuador: add, Manabi, Wallis, 
as M. arcuatum (G).—Peru: add, without locality, Weddell, the original 
of M. superbum (G).—Bolivia: add, Tablas, 1800 m., Herzog +4620, the 
original of M. douini (G); Tocorani, 3000 m., Herzog 3841la (G); Yungas, 
6000’, Rusby 2029, as M. portoricense (G); N. Yungas, 1300 m., Buchtian 
17202 (Hb. Herzog). 
38. BazzZANIA RoBUSTA Spruce. Figures 91-93. 

add syn. Mastigobryum javitense Stephani, Spee. Hep. 3: 528. 1909. 

syn. nov. |[Stephani, Icones Hep., Mastigobryum no. 389] 

The species M. bolivianum Stephani, was erroneously placed in synon- 
omy under this species, it is described under no. 38a. The distinguishing 
characters of the species are its medium to large size and deep yellow brown 
color; the spreading-arcuate leaves with three sharp teeth usually ending 
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Figs. 91-93. B. robusta. Fic. 91. Portion of a plant, ventral view,x 15. Fie. 92. 
The ventral base of underleaves,x 30. Fie. 93. A cell from the apical portion of a 
leaf, x 350. Fias. 94-99. Bazzania boliviana. Fie. 94. Portion of a plant, ventral 
view,x 15. Fie. 95. A leaf,x 25. Fig. 96. The ventral base of a leaf,x40. Fie. 97. 
A tooth of a leaf, x 360. Fic. 98. A cell from the apical portion of a leaf, x 360. Fie. 99. 
An underleaf, showing the appendaged auricles at the base,x 33. Figures 91-93 drawn 
from the original of M. javitense (G); and figures 94-99 drawn from a portion of the 
original of M. bolivianum (G) 


in two-celled tips; the large cells, 32-36 » long, with very large, knot-like 
trigones; and the large, rounded, cordate-auriculate underleaves. There 
are no uppendages on the expanded ventral auricles of the leaves or on the 
underleaves. 

Habitat: In deep ascending tufts, on decaying logs and rocks and on trunks 
and branches of trees in humid forests. 

Distribution: Colombia: Rio Apoporis, Schultes & Cabrera 12345, 15354 
(FH); Rio Kananari, Schultes & Cabrera. 13200a p.p. (FH); Rio Miriti- 











404 BULLETIN OF THE TORREY BOTANICAL CLUB (Vou. 86 


parana, Schultes & Cabrera 16552 (FH); Rio Piraparana, Schultes & 
Cabrera 17097 (FH).—Venezuela: Serrania Para, Cowan & Wurdack 


31429 (NY).—British Guiana.—Brazil: Panuré along the Rio Negro, 
Spruce, Hep. Spruc., the original (NY, G); Rio Uaupes, Spruce, Hep. 
Spruc. [B 20] (G); Santos, Mosén (FH).—Peru: Andes Peruv., sylva 


Javita, Spruce, the original of M. javitense (G); without locality, Weber- 
bauer 1248 (G).—Bolivia: Santa Anna, Williams 2161 (YU, NY). 


38a. Bazzania boliviana (Steph.) Fulford, comb. nov. Figures 94-99. 

Mastigobryum bolivianum Stephani, in Herzog, Biblioth. Bot. 87: 

223. Fig. 164, f—h. 1916. 

(Stephani, Icones Hep., Mastigobryum no. 308] 

Plants medium size to large, in yellow to dark brown mats; stems to 

12 em (2) long, with leaves to 3 mm broad; lateral branches distant, diverg- 
ing at an acute angle; flagelliform branches frequent: leaves imbricated, 
faleate, to 2.3 mm long, to 2 mm broad at the base, narrowed to 0.8 mm at 
the obliquely truncate apex; the dorsal margin strongly arched from a 
cordate base which extends across the stem and beyond, the ventral margin 
ascendant, strongly concave from a large, incised and appendiculate ventral 
auricle; the apex three-toothed, the teeth unequal, with the basiscopic tooth 
the smallest, 6-10 cells long, 6-10 cells broad as the base; the cells mostly 
22-24 » long, rarely to 27 uw in the apical portion of the leaf, those of the 
median and basal portions larger, the walls thin, the trigones small and 
conspicuous, the cell lumen rounded; the cuticle faintly verruculose; the 
underleaves large, imbricated, subquadrate to elongate in outline, broader 
than the stem, averaging 12 mm. long, 0.9 mm. broad, the base cordate, with 
very large, ineised auricles and long appendages similar to those of the 
ventral base of the leaf, the lateral and apical margins undulate to lobed, 
and with seattered short teeth or rarely with longer teeth: leaves of the 
flagelliform branches long, to 0.24 mm.: sexual branches and sporophyte not 
seen. 
Habitat: In mats on logs. 


The species is characterized by the short, broad leaves, and the ap- 
pendiculate, incised auricles of the ventral base of the leaf and the auricles 
of the underleaf (figs. 94-96, 99). This latter character together with the 
smaller leaf cells, mostly 22-24 » long, will at once separate this species 
from B. robusta, which has leaf cells 30-36 » long and has no appendages 
on the auricles of the leaves or underleaves. It can be separated from the 
forms of B. falcata which bear appendages, by the cell size, since the cells 
of the latter species are only about 18 », with very large, knot-like trigones 
and stellate cell cavities. 


Distribution: Colombia: Santander, H. Bischler 83 (Bischler) ; San Cristo- 
bal, Bogota, LaCouture 33, as M. humifusum (G).—Venezuela: Estrado 
solivar, Chimantaé Massif, Steyermark, 75130, 75131 (NY).—Brazil: Rio 
Uaupes, Spruce [B 34], as B. spinigera, Hep. Spruce. (G.)—Eucador : Gual- 
aquiza, Allioni, Hb. Levier 6402, 6403 (G).—Peru: Junin, 2700 m, Weber- 
bauer 2304, as B. ancistrodes (G); Chimborazo, Spruce, Hep. Spruc., as 
B. ancistrodes (G). Bolivia: Corani, 2600 m., Herzog 5072, the original 
(G). 





bed eel eee 


om. te et 





s & 
lack 
gro, 
lep. 
viva 
ber- 


~99. 
87: 


s to 
erg- 
ted, 
1 at 
na 
‘vin 
tral 
oth 
stly 
the 
and 
the 
der 
vith 
the 
ed, 
the 
not 


ap- 
eles 
the 
P1eS 
ges 
the 
ells 


nes 


sto- 
ido 
Rio 
ial- 
er- 

as 
nal 








1959 | FULFORD: STUDIES ON AMERICAN HEPATICAE 405 


39. BAazZANIA LIEBMANNIANA (Lindenb. & Gottsche) Trevis. 
Habitat: Not given. 
Distribution: Mexico: (original, FH, G, very poor).—Guatemala. 

40. BazZANIA TERETIUSCULA (Lindenb. & Gottsche) Trevis. 
Habitat : On rocks and bases of trees on shaded slopes in moist forests. 
Distribution: Mexico: (original, G); add, without locality, Karsten 94, 
as M. portoricense (G); without locality, Sumichrast (G); Chiapas: n’r 
Mapastepec, Sharp 4558 p.p. (TENN.)—Costa Rica.—Columbia: add, Cor. 
dillera Macarena, Schultes & Bell 11655 (FH).—Venezuela: Cerro Huacha- 
macare, Maguire, Cowan & Wurdack 30270 (NY).—Brazil: add, without 
locality, Ule 140, as M. portoricense (G); Rio de Janeiro, Schiffner 836 
(W);S. Paulo: n’r Itapecica, Schiffner 1264 p.p. (W); 8. Paulo: Alto de 
Serra, Schiffner, 1706 (W) ; 8. Paulo: n’r Santos, Schiffner 1939 p.p., 1953 
(W ).—Ecuador.—Peru.—Bolivia. 

41. BazzZaNIA ACANTHOSTIPA Spruce. 
Habitat: In deep ascending tufts, on rocks and trees in moist places in the 
mountains. 
Distribution: Colombia: add, Rio Apoporis, Schultes & Cabrera 11958 
(FH).—Peru: (original, NY, G).—Bolivia. 

42. BAZZANIA CANELENSIs (Steph.) Fulford. 
Habitat: On tree trunks in forests. 
Distribution: Ecuador: (original, FH, NY, G). 

42a. BazZANIA PLACOPHYLLA (Tayl.) Grolle, Rev. Bryol. et Lichén. 

27(1.): 54. f. 1-5. 1958. Figures 100-106. 
Jungermannia placophylla Taylor, London Jour. Bot. 5: 276, 1846. 





Plants large, in deep tufts, olive green becoming brownish: stems large, 
to 10 em or more in length, with leaves to 3 mm or more in width, ascending 
to erect; lateral branches rare, diverging at an acute angle, the subtending 
leaf similar to the leaves in shape and length but not so broad; flagelliform 
branches and rhizoids not seen: the line of leaf-insertion recurved hook- 
form in the upper part; the leaves approximate to slightly imbricated, 
oblong, plane, spreading, averaging 1.5 mm in length, 0.96 mm in width, 
the dorsal base strongly arched and cordate, the ventral base only a little 
dilated and auriculate, the apex rounded, broad, undivided, the margin 
entire; the cells appearing in rows, averaging 18 », the trigones large with 
rounded sides, coalesced or separated by thin-walled pits; the cell lumina 
angular-rounded to stellate, the cuticle roughly verruculose: the under- 
leaves approximate to imbricated, very large, round-quadrate, to slightly 
longer than broad, averaging 1.1 mm across, the base straight to the line 
of insertion, or rounded, or slightly cordate-auriculate, the margins entire, 
the cells as in the leaf: sexual branches and sporophytes not seen. 
Habitat: Mountain slopes on the east side of the Cordilleras of Peru. 

This species has been ‘‘lost’’ in the literature and it is only recently 
that it was recognized as belonging to the genus Bezzania. 

It is easily distinguished from all of the other South American species 
of this genus because of its large size and pale brownish-green color; the 
oblong leaves which are undivided and entire at the apex, with small cells 
and very large, rounded trigones; and the large, rounded underleaves with 
basal auricles scarcely or only a little developed. 
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The species is similar in general habit to B. canelensis but they differ in 
that the leaves of B. canelensis have large, undulate ventral auricles, faintly 
three-toothed or -lobed apices and well developed auricles on the under- 
leaves. B. placophylla is more closely related to B. canelensis than to any 
other species of the Appendiculatae. 


Distribution: Ecuador: Quito, Jameson 122 (BM); Peru: ‘‘ East declivity 
of the Cordilleras of Peru,’’ Jameson, the original, cited by Grolle (W, 


S-PA 
42b. Bazzania macrostipula Fulford, n. sp. Figures 107-112. 


Caules robusti, olivacei-virides vel flavofusculi foliis patientibus, longis, 
basi 2 mm latis, versus apicem tridentatum diminuendis ad 0.5 mm in lati- 
tudinem, marginibus serrulatis vel serratis, dentibus grandibus apice 2- 
cellulatis; foliae cellulae 16-18 ,» parietibus incrassatis, trigonibus parvis: 
amphigastria 1 mm longa, 1.5 mm basi lata, cordata auriculis grandibus, 
undulatis appendiculatis marginibus obscura serratis. 

Plants large, olive green becoming yellowish brown in the older portions : 
stems large, to 10 cm or more in length, 5-6 mm broad; lateral branches 
rare, diverging at an acute angle; flagelliform branches and rhizoids not 
seen: the line of leaf insertion recurved hook-form at the dorsal end; leaves 
imbricated in the basal third, spreading, often becoming slightly faleate 
near the tip, tending to be symmetrical, ovate to 3.5 mm long to 2 mm 
broad at the base, narrowed to 0.5 mm at the truncate, usually tridentate 
apex; the dorsal margin strongly arched from a cordate base, with ocea- 
sional serrulations, the ventral base dilated, often recurved, bearing several 
teeth or long appendages, the ventral margin straight, undulate, distantly 
serrulate to serrate; the apex narrow, three-toothed, the teeth equal or 
with the basiscopic tooth smaller, mostly 10-12 cells long and broad at the 
base, the tip a spine of 1-2 cells, the sinuses broad, lunulate, the margins 
more or less serrate; leaf cells thin-walled, the cell lumina rounded, the 
trigones small, the cuticle smooth to faintly verruculose ; cells of the apical 
region and dorsal base small, 16-18 », quite uniform, those of the interior 
and base larger: the underleaves approximate, broadly oval, averaging 1 
mm long, 1.5 mm broad at the line of attachment, the base strongly cordate, 
the auricles large, approximate, undulate, with several short or long, tooth- 
like appendages, or rarely incised, the lateral margins undulate, the apical 
margin rounded, both obscurely serrate: male branches short; female 
branches and sporophytes not seen. 


Fies. 100-106. B. placophylla. Fig. 100. Portion of a stem, ventral view, x 15. 
Fig. 101. A stem and leaf, dorsal view,x 15. Fie. 102. Portion of the apical margin of 
a leaf, x 350. Fie. 103. A cell from the apical portion of a leaf,x 360. Fie. 104. The 
insertion of an underleaf on the stem,x 65. Fie. 105. Another,x 40. Fie. 106. Ventral 
auricles of leaves,x 40. Fies. 107-113. B. macrostipula. Fie. 107. Portion of a plant, 
ventral view,x 15. Fie. 108. A leaf,x 15. Fie. 109. A tooth of a leaf,x 360. Fie. 110. 
A cell from the apical portion of a leaf, x 360. Fie. 111. Ventral auricles of leaves, ~ 
50. Fie. 112. Basal part of an underleaf to show the expanded auricles, x40. Fie. 113. 
An underleaf,x 15. Figures 100-106 drawn from a portion of the material collected 
by Jameson in Ecuador (BM); and figures 107-113 from a portion of the original 
material (BM). 
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Habitat: Not given. 

The species B. canelensis, B. placophylla and the new species are quite 
similar in general aspect, greenish-brown color and robust size. They are 
found in the same general region of South America. However, each is quite 


distinct and easily recognizable. In B. canelensis the leaves are broad and F 
retuse or have two or three broad teeth or lobes at the apex and the ventral il 
’ auricles of the leaves and the auricles of the underleaves are undulate and (' 
not toothed or appendiculate. In B. placophylla the leaves are broad, 
’ rounded and entire at the apex, the trigones are large, and the ventral base " 


is only a little dilated and searcelv auriculate. The underleaves may be | 
cordate but are, for the most part, without basal auricles. In B. macrostipula I 
the leaves are conspicuously narrowed and three-toothed at the apex, and ~ 
the ventral auricles are dilated, toothed, appendiculate or incised, as are 

the auricles of the underleaves. 

Distribution: Ecuador: without locality, Fraser 1, the original (BM) ; with- 

out locality, Fraser (HB. Levier 1228), as M. superbum (G 


STUDIES ON AMERICAN HEPATICAE. 
11. A SUPPLEMENT TO “THE GENUS BAZZANIA IN 
CENTRAL AND SOUTH AMERICA.” 
II. TRIDENTATAE (5) 
SECTION 5. VITTATAE 
Plants with three-toothed leaves in which a vitta of several rows of 
elongate, thin-walled cells with large trigones is conspicuously developed. 
Although the Section forms a clearly distinct unit within the genus, some 
of the species are not so clearly delimited. It would seem that the group as 
a whole is an ancient one because of the generally Antarctic distribution of 
most of the species. 
KEY TO THE SPECIES 
Plants with underleaves chlorophyllose throughout, subquadrate to ovate in 
outline, the lateral and apical margins variously lobed, toothed and 
incised 43. B. spruccana 
Plants with underleaves hyaline at least in the upper part, more or less 
regularly four-toothed, the lateral margins undivided, entire. 
Cuticle of the leaves and underleaves abundantly minutely punctate ; 
teeth of the leaves well developed, 4—6 cells long; the under- 
leaves hyaline throughout, often two-four lobed above 44. B. tayloriana 
Cuticle of the leaves and underleaves smooth to verruculose; teeth of 
the leaves one or two cells long, often recurved, sometimes 
absent; underleaves chlorophyllose in the lower part. 
‘ Underleaves distant, one-third to one-half divided into four 
slender, acute, often spreading teeth 45. B. convexa 
Underleaves often approximate to imbricated, broader than the 
stem, undivided, emarginate or with two to four obtuse 
lobes or teeth (some underleaves of a stem may have four 
acute teeth 46. B. heterostipa 
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43. BAzzANIA SPRUCEANA Stephani. 
juite add syn. Mastigobryum burchelii Stephani, Spec. Hep. 3: 509. 1908 
are syn. nov. 
| Stephani, Icones Hep., Mastigobryum no. 340] 


-— Habitat : Not given. 
and Distribution: Peru: (original, FH, G).—Brazil: Burchell 3847 p.p., orig- 
itral inal of M. Burchellii, ‘‘with M. richardianum, Fretum Magellanicum’’ 
and (G), which is an incorrect label for this collection which is identical with 
oad. Burehell 3847, ‘‘Pl. Brasil trop’’. which contains both M. burchellu 
base Stephani and M. heterostipum Stephani, (NY). 
a 44. BAZZANIA TAYLORIANA (Mitt.) Fulford. 
Habitat: On soil among other bryophytes. 

pula Distribution: Colombia.—Africa—New Zealand (original, NY, G).— - 
and Samoa (Stephani). 
are 45. BAazzZANIA CONVEXA (Thunb.) Trevis. 

Mastigobryum richardianum Mitten, in Hooker, Bot. Ant. Voy. 
ae 2°( Fl. N. Zel.): 147. 1854. 

[delete synonym—M. heterostipwm Stephani, in error!] 

This species and the next, B. heterostipa (Steph.) are quite similar in a 
number of their characters and form a complex with a high degree of varia- 
tion in the leaves and the underleaves. While the two are distinct, there 
seem to be integrading forms which could belong to either species. In addi- 
tion to this there has been a confusion of labels on some of Stephani’s 
packets. 

of The first American member of this complex to be recognized was M. 
ed. richardianum, collected by Richard from Magellan Straits and described 
ne by Mitten in 1854. These plants have leaves with recurved teeth one or two 
, an cells in length and underleaves which are hyaline nearly to the base. They 
of are divided to one-third or one-half into four, erect spreading, slender 

teeth. These teeth are two cells broad for most of their length. This taxon, 
with apparently less variability, was recognized earlier from the Cape of 
Good Hope by Thunberg in 1794 as Jungermannia conversa, so that the 
American species was reduced to synonomy under B. convera (Thunb. ) 
— Trevis. The confusion concerning M. richardianum in South America came 
about when Stephani (Spec. Hep. 3: 532. 1908) described and illustrated 
(Iecones, Hep., Mastigobryum no. 444), plants from a packet, now at Geneva, 
ana labeled ‘‘M. Richardianum cum Mast. Burchellii St. Hb. Burchell 3847. 


Herb. Kew. Fretum Magellan. Portion du type.’’ The plants were not a 
portion of the original of M. richardianum which was collected by Richard. 
They are a portion of a collection made by Burchell in Brazil, part of which 
a is in the Herbarium of the N. Y. Botanical Garden and labeled, ‘‘ Burchell, 
Cat. Geogr. Pl. Brazil Trop. no. 3847.’’ These plants belong to B. heterostipa 
(Steph.) and will be discussed under that species. Mixed with these plants 
are stems of M. burchellii which has already been reduced to synonomy 
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under B. spruceana, No. 43. There seems to be no part of the original col- Ha 

, lection of M. richardianum in the Stephani Herbarium. va 
Ne 

Ilabitat: In mats on soil and among rocks or mixed with other bryophytes. (G 

, Distribution: Brazil: add, 8S. Paulo: Barra Mansa, Schiffner 536, 577, 1801, M. 
1817, 1850 (W):; S. Paulo: Brasso Grande, Schiffner 1429, 1430 (W):; ani 

S. Paulo: n’r Santos, Schiffner 1956 (W).—Chile: Chiloé Island, Capt. oc 

’ King (NY).—Patagonia: Albert Bay, Dr. Coppinger (NY); Straits of — 
Magellan: Richard, the original of M. Richardianum (NY ).—Central 49 

‘ Africa.—South Africa—Australia. > 


46. Bazzania heterostipa (Steph.) Fulford comb. n. 
Mastigobryum heterostipum Stephani, Spec. Hep. 3: 532. 1909. 


add syn. Bazzania stephani Fulford, Bazzania, p. 162, f. 59. Non di 
Mastigobyrum stephani Jack, in Stephani, Hedw. 25: 235. pl. 1, f. sa 
1012. 1886. be 


Another segment of the complex to which B. convera belongs, was de- 


scribed by Stephani as M. heterostipum from ‘‘ America tropiea et sub- e 

tropica, haud rara.’’ Although Stephani did not designate a particular r 

locality in the citation of the specimens, he illustrated (Icones Hep., Masti- ii 
; gobryum no. 443), leaves and underleaves of plants from Brazil, collected : 
by Ule, Puiggari (Apiahy), and Didrichsen (Petropolis). Since during 

the preparation of the earlier monograph only material collected by Ule I 

was available (Stephani collection at Farlow Herbarium) it was desig- 

nated as the type. These stems are highly variable, some branches have 


some of the underleaves more or less divided to one-third into four acute 
teeth like the underleaves of B. convera, while many more have the under- 
leaves longer and broader than the stem and either undivided or with two to 
four lobes. The leaf apices vary from rounded-entire to scarcely toothed, to 
three distinct one- or two-celled recurved teeth. Because parts of the stem 
were similar to B. convexra I reduced the species to synonomy under that 
species. Now that much additional material from the collections made by 
Schiffner in Brazil has been studied, it is evident that M. heterostipum is 
a distinct but variable entity as is B. convexa. The collections of Ule, Puig- 
gari and Didrichsen, from Brazil mentioned above represent B. heterostipa 
rather than B. convera and the lectotype is the collection by Ule, no. 168. 

The plants of the collection by Burchell, no. 3847, Cat. Geogr. Pl. Brazil 
trop. from the Herbarium of the N. Y. Botanical Garden which were as- 
signed by me (1946, p. 162, f. 59) to B. stephani also belong to B. hetero- 
stipa. In all probability M. stephani Jack, from Africa and B. heterostipa 
are one species, but since only one short stem of the African species was 
available, it would seem that at least for the present the two should be 
recognized as separate species until M. stephani is better known. 
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Habitat: in tufts over rocks and soil or with other bryophytes. 
Distribution: Brazil: Blumenau, Ule 168, the lectotype (FH, G); without 
locality, Ule 40 (G); Petropolis, Didrechson (G); Apiahy, Puiggari 766b 
(G) ; without locality, Burchell 3847 p.p., Cat. Geogr. Pl. Brazil trop. (with 
M. burchellii) (NY); part of the same, incorrectly labeled as M. richardi- 
anum ‘‘Fretum Magellan, no. 3847, ex Hb. Burchell, ex Hb. Kew, Portion 
du Type’’ (G); 8. Paulo: n’r Santos, Schiffner 105, 1939 (W); 8S. Paulo: 
Alto da Serra, Schiffner 181, 1690 (W); S. Paulo: Barra Mansa, Schiffner 
495, 1817, 1874 (W); 8. Paulo: Rio Grande, Schiffner 707 (W); S. Paulo: 
Itapecirica, Schiffner 1264 (W); 8S. Paulo: Brasso Grande, Schiffner 1294, 
1309, 1429, 1549, 1557 (W). 


Two of the species in this Vittatae Section have a distinet Antarctic 
distribution and it is highly probable that B. heterostipa will fall into this 
same group when M. stephani from Johanna Island (Cormoro Group) is 
better known. 

Although the previous list of species ‘‘not available for study’’ has been 
reduced considerably, several names still remain for which no type or orig- 
inal collection has been found as yet. Several species which were first de- 
scribed from other areas and later reported from America are also included, 
since the American specimens on which the reports were based have not 
been studied. The following names belong in these groups: 


Bazzania adnera (L. et L.) Trevis., reported from Chile by Herzog. Arch. 
Exe. Farm. Cien. Méd. Cérdoba 1938. No. 7. p. 26. 1938. 

Bazzania bidens var. heterodonta Spruce, Trans. & Proce. Bot. Soc. Edinb. 
15: 372. 1885. Peru. 

Mastigobryum brasiliense Gottsche & Lindenberg, in G. L. & N., Syn. Hep. 
227. 1845. Brazil. 

Mastigobryum breutelianum var. quadeloupense Bescherelle, Jour. Bot. 7: 
187. 1893. Guadeloupe. (nomen nudum). 

Mastigobryum decurrens Stephani, Bibliotheca Bot. 87?: 223. 1916. Bolivia. 

Mastigobryum fuegianum Sullivant, Jour. Bot. |Hooker] 2: 317. 1850. 
Tierra del Fuego. 

Bazzania humifusa var. olivaceas Spruce, Trans. Proce. Bot. Soc. Edinb. 
15: 380. 1885. Peru. 

Mastigobryum portoricense var. lara Bescherelle, Jour. Bot. 7: 186. 1893. 
Guadeloupe. (Nomen nudum). 

Herpetium scutigerum Montagne, Ann. Sci. Nat. Il, Bot. 9: 44. 1838. Peru. 

Mastigobryum venezuelanum Molkb. ms. in Sande Lacoste, Sny. Hep. Javan. 
104. 1857. Venezuela. 

Bazzania vincentina var. macrophylla Spruce, Trans. Proc. Bot. Soc. Edinb. 
15: 378. 1885. Ecuador. 

Mastigobryum platycnemum Schwagr. n. sp. in Hb. Gottsche, in Stephani, 
Spec. Hep. 3: 460. 1908. ‘‘Insulae Marianae’’ reported from Falkland 
Islands by Stephani, Icones Hep., Mastigobryum no. 148. 
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; made by Fr. Stephani; recently several sets of tracings of these have been made. 


The originals are at the Conservatoire et Jardin Botaniques at Geneva. 
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Skunk Cabbage, Symplocarpus Foetidus 


Bryol. 
JOHN A. SMALL 


bryum. This is the time of year when people who enjoy the out of doors begin looking hope- 
fully for spring flowers. One of the most reliable plants to produce such flowers at an 
Edinb. early date is the skunk cabbage (Symplocarpus foetidus). Pollen was obtained from such 

a flower in Hutcheson Memorial Forest, East Millstone, N.J., on Jan. 1, 1954, The 

earliest recorded appearance of an inflorescence at the forest was September 5, 1952. 
minica Inflorescences have been seen invariably during January for the many years that the 
forest has been under observation. There is this early burst then a period when no more 


natae, 
flowers appear. The winter’s coldest weather is often between late January and early 
; March. Then follows a rapid appearance of flowers and the unfolding of leaves. 
lane . : . . : ee 
4 * Not all plants produce inflorescences in a given season. Any individual plant may 
-—403. 
a 44; 
wings 


made, 





i. eae 
Fig. 1. S. foetidus plant lifted March 1955. The numerous large roots are con- 
tractile. Note sheathing base of petiole remaining from 1954 leaf; 3 spathes. 


have from none to as many as three inflorescences, (Fig. 1) each a spadix of many 
flowers, enclosed loosely by the familiar mottled spathe. Soon the leaves increase in 
number and size until the whole area may be a continuous green cover. A plant may 
produce as many as eight leaves in addition to the two or three green bud seales which 
first opened. Leaves have been measured with petiole 50 em. (19.7 inches) and blade 54 
em. (21 inches) long by 37 em. (14.6 inches) across. Eight of these leaves expanded in 
all directions from the base will completely cover a lot of ground. By this time, first 
week of May, the short stalked inflorescences are entirely hidden and most people have 
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lost interest in skunk cabbage flowers until next winter. But that leaves a lot of 
questions unanswered. What became of the inflorescences? What percentage of them 
produced fruit? If a plant had three were they all successful? Do plants in the sun 
have any advantage or disadvantage over plants growing in the shade? These and other 
questions prompted the establishment of two plots on the Hutcheson Forest tract. One 
was in the marsh along Spooky brook near a culvert where the highway crossed the 
brook. The plants here had full exposure to sunlight all day until the other marsh plants 
such as Asclepias incarnata, several species of Polygonum, and sedges overtopped them 
in late June. By that time the leaves had deteriorated materially. The second plot was 
upstream in the forest. Even here the plants had a high percentage of available sun- 
light until the overhead leaf expansion was completed in early May. But the total 
radiant energy impinging upon the leaves here was much less than in the open marsh, 
There were 57 plants on the marsh plot. Twenty-four (42.1%) were sterile in 1959 
and thirty-three (57.9%) were fertile-produced inflorescences. A total of 65 inflorescences 
were produced, averaging 1.97 per fertile plant. Most of these withered or decayed 
but 9 of them (13.85%) developed into fruits by July 29. Ten plants produced two in- 
florescences. One of these plants developed 2 fruits but the others were completely un- 
successful. Eleven plants produced three inflorescences. One of these plants developed 
two fruits, three others developed one fruit each, and seven failed to develop fruit at all. 
Within the forest, on a much smaller area, there were 105 plants. Fifty (47.6%) 
were sterile in 1959 and fifty-five (52.4%) were fertile. A total of 68 inflorescences were 
produced, averaging 1.24 per fertile plant. Although many of the inflorescences decayed 
on the forest-grown plants too, there was a markedly greater number of successfully 
fruiting ones, 26 (39.4%), as of July 24. Nine plants produced 2 inflorescences, three 
lost both of them subsequently, four produced 1 fruit each, and two succeeded with both 
fruits. Two plants that produced three inflorescences each were both unsuccessful in 
producing fruit. In this experiment it can be seen that: 1. plants grew more densely in 
the forest location, 2. there was slightly more fertility of plants on the marsh, 3. there 
was a much higher ratio of multiple inflorescences on the marsh and 4. there was a much 
higher percentages of decaying inflorescences (86.15%) on the marsh as compared with 
the forest (60.6%). Rosendahl] (1911) after studying Symplocarpus in Minnesota re- 
ported: “In no case have more than two flowering shoots been observed above ground 
on one plant.” He explains that the first flowering shoot to appear comes from the 
portion of the rhizome “that bore the last two foliage leaves of the previous season” 
and it has been protected over winter only by the decaying remains of these petiole 
bases. In our study these were the early flowering shoots which appeared outside of the 
dormant bud and before the scale leaves of this bud had opened. But we frequently 
found two inflorescences developed from within the bud, making a total of three in- 
florescences. Shull (1925) states that “an extreme of four has been reported.” 
Inflorescences that did not become fruit went in two ways. Mostly they became 
soft and degenerated rapidly, but a few withered and dried. These could be found for as 
much as a month after flowering. The spathe decayed soon after fertilization of the 
successful flowers and the compound fruit began to enlarge. Sometimes it became 
buried due to flooding by the stream after a heavy rain, Others were fully exposed, 
though on the marsh they were covered by the associated plants. The rate of growth 
and eventual size did not seem to correlate with forest or marsh, buried or exposed. 
The matter of decay is interesting in this species and invites attention. The rapidity 
with which a large percentage of the inflorescences disappear, with no sign of mold 
prompts a query about autolysis and bacterial decay. No study of this was made. The 
leaf blades likewise disappear quickly and the petioles only somewhat more slowly 
through the summer, leaving no litter. The plant area is clear come September, except 
for fruit and buds. The fruits soften and more or less disintegrate with maturity of the 
seeds. A flower can produce only one seed but this is well imbedded in the enlarged 
compound fruit (spadix), and is liberated by decomposition of the latter. This de- 
composition may extend from late August into December. The seed, about a quarter 
inch in diameter, does not decay readily. Fruits brought to the laboratory in autumn 
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and left standing in water promptly began to decompose but the seeds remained firm 
through the winter. They did not germinate under these crude laboratory conditions. 
Germinated and ungerminated seeds can be found along the brook, in the mud, or 
on logs, ete., in the vicinity. They have been found in late autumn, winter, and early 
spring but, though observed for weeks (they always disappeared eventually) the growth 
was so small that neither time nor stimulus of actual germination was determined. 
Nature tends to be productive. The organisms produced ultimately become the food 
of other organisms, larger or smaller, Skunk cabbage appears to feed few herbivores 





vf 


Fic. 2. Young plants lifted May 25, 1955, showing seed and beginning of rhizome 
formation. 


unless it be the organisms of deeay. The leaves have not been grazed upon. The fruits 
have not been found chewed or cut up as are those of May apple. Only rarely has there 
been evidence of “nibbling.” In late winter whole buds have been found floating in the 
water. They appeared as though cut off, they were not chewed. They have been more 
humerous some seasons than others but no axplanation has been conclusively apparent. 
Frost has been considered. Frost heaving of germinated seeds has been observed. 

The seed is occasionally at least an item of diet. Whole seeds have been recovered 
from the crop of pheasant. Small piles of seeds have suggested the accumulating 
instinet of rodents. Further evidence of this has been the presence of seedlings at con 
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siderable distances from the seed producing area, but neither chewed seeds nor rodents 
working on the seed producing area have been obsrved, though fruit has been found 
from which some seeds had been removed. 

The seeds that have germinated after transportation from the producing area ap- 
pear to develop plants which persist for more than one season. Such plants have been 
found with seed attached and also with a short erect rhizome but no sign of seed. One 
or two small leaves have been found on such plants (Fig. 2). No flowering or thrifty 
adult plants have been found more than a few meters from the stream or its seasonally 
flooded area. So the skunk cabbage remains confined to wet, muddy areas of woods or 
marshes, 


This plant is common in many places over its range. Fernald (1950) describes the 
range as across lower Canada from western Nova Scotia to southeastern Manitoba, 
southward across Iowa, Illinois, Indiana, Ohio, West Virginia and in the uplands of 


Tennessee and Georgia. But what about the Costal Plain? Stone (1911) reports: [ New 
Jersey] “Frequent . .. throughout the Northern, Middle, and Cape May districts.” But 
also: “The Skunk Cabbage is not found in Pine Barrens” .... And again: [It] “is 


apparently absent from the coast strip, as diligent search has failed to detect it be- 
tween Cape May Court House and Bay Head.” Fernald (1950) includes Long Island, 
but what parts? What is the situation with Staten Island? What is the environmental 
tolerance of this plant? 

RUTGERS, THE STATE UNIVERSITY OF NEW JERSEY. 
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FieLD Trip Reports 

May 17. Dobb’s Ferry, N. Y. The area visited was an old estate of eighty acres 
with many exotic trees and shrubs, 135 forms identified, and we had a time searching 
through the literature for some of the varieties. A beautifully shaped northern spruce, 
Picea abies, and a 65 foot eucumber magnolia, Magnolia acuminata, were found. 
Conium maculatum and Hydrophyllum virginianum were the most obvious herbaceous 
plants at the time. There were acres of pachysandra and myrtle. These plants, with 
Japanese honeysuckle and poison ivy, account for about 80% of the ground cover. We 
found a neglected “formal garden” with an arbor of espalierd apple trees, trained to 
arch over the path, with the tips grafted overhead. Bird migration was at a minimum 
but we did identify 56 species during the day. The trip ended with a visit to the Boyee 
Thompson Institute grounds to see the tree peonies display, courtesy of Miss Polly 
Storrs. A delightful day with a grand group of people. Attendance 34. Leader, E. Whelen. 


May 24. Franklin Lakes, N. J. The most spectacular part of this trip is always the 
walk through the Clove, long may it remain. A stand of six or eight persimmon trees 
were of particular interest to the group. Ten fern species were noted, including all three 
Osmundas. Six species of Viola were recognized, and twenty-five other species of “spring 
flowers” of which the following are less frequently encountered. Purple virgin’s bower, 
wild columbine, naked miterwort, wild ginger, bloodroot, blue cohosh, shin-leaf, rattle- 
snake weed, red baneberry, and white baneberry. Attendance 14. Leaders, Harry and 
Luey Kemp. 


May 31. Ward’s Point, Staten Island, N. Y. Walking down to the shore through 
the old Butler Estate, the members noted a number of native and introduced trees: 
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Pinus strobus, P. rigida, P. nigra, Tsuga canadensis, Castanea sativa, Acer rubrum, 
Celtis occidentalis, Liquidamber, Robinia pseudo-acacia; and near the beach Prunus 
maritima and Myrica carolinensis. Along the beach there were few plants of note but 
shells and birds were pointed out. At Ward’s Point, the most southern point in the 
state of New York, there were some of the seashore plants, such as Xanthium echinatum, 
Cakile edentula, Iva frutescens, Salicornia europea and Limonium carolinianum. Walk- 
ing inland back toward the cars we found an abundance of Rhus toxicodendron in flower, 
Equisctum arvense, Pteridium aquilinum, Quercus palustris and at the corner of Hylan 
Blvd. the large Quercus rudkini, and the nearby Quercus phellos. Probably the outstand- 
ing find was a discovery of a morning glory, about which Mr. Joseph Monachino, Chair- 
man of our Field Committee, reports as follows: “An interesting problem regarding 
Convolvulus (Calystegia) sepium evolved during the Ward's Point trip, but unfortu- 
nately not the solution. We saw along the coastal area great pure stands of the American 
variety with soft-pubescent foliage and roseate flowers. The striking character of close 
soft pubescence was uniform, suggesting a stolid variety. The leaf blades were broad; 
their basal lobes were sometimes angulate, often not. This bellbine of Ward’s Point 
would key out to C. repens in Taylor’s ‘Flora of the Vicinity of New York.’ However, 
it is not recognized as a proper species in the recent manuals. Also, it presents a problem 
when examined with respect to the two basie reference works. In Gleason’s New Illus- 
trated Flora, if the basal leaf-lobes are considered to be ‘with 1-3 conspicuous but 
searcely acute angles’ then our plant keys out to var. sepium, which it is not, as the 
European specimens are different; if considered ‘obtuse or rounded’, to var. Americanus 
as to leaf-shape and flower-color. The leaf proportions and pubescence, on the other 
hand, unhappily relegate it to C. sepium forma malachophyllus Fernald in Fernald’s 8th 
ed. Gray’s Manual; var. americanus is synonymized with the typical form by Fernald, 
and that it is not. I have prepared a specimen for the local flora herbarium of the 
New York Botanical Garden.” Attendance 20, Leader, Mathilde P. Weingartner. 


June 14. Reed’s Valley, Staten Island, N. Y. This walk led up a pleasant valley 
which separates into five distinct brook courses, leading thru serpentine outcroppings. 
On the serpentine were some plants of Arabis lyrata, and we relocated one plant of 
Asplenium platyneuron. In the woodland going up the hillside was a profusion of 
Azalea nudiflora and Vaccinium corymbosum, beneath a cover of Quercus alba, Q. rubra, 
Q. velutina, Fagus grandifolia and Fraxinus americana. There were some small trees of 
Castanea dentata, sprouts from old stumps. At a stagnant pond were located: Peltandra 
virginica, Riecia fluitans and lots of Lemna minor. The Azolla that had been introduced 
here was not in evidence. At a brookside, where forget-me-nots were expected, they were 
not found but a few plants of Chrysosplenium ioense were found, A large shrub of 
Corylus americana was found next to a cherry tree, the latter loaded with sweet cherries. 
In Grasmere, after we had left the valley, we explored another pond area, but no new 
discoveries were made. At the Nesslinger’s, the garden was a pleasant wildflower expe- 
rience. Here we saw many wildflowers and trees that Mr. Nesslinger had naturalized in 
the area. Many spruces had been planted, also Albizzia, Rubus Phoenicolasius, Galax 
aphylla, Larix americana, Kalmia latifolia, K. angustifolia, Adiantum pedatum, Lorin- 
seria (Woodwardia) areolata, Dryopteris phegopteris, Polystichum acrosticoides, Cicuta 
maculata, and a Bamboo-like grass. Attendance 17, Leader, Mathilde P. Weingartner. 


June 21. Spruce Pond, Southfields, New York. This was the first Torrey trip into 
this interesting area since June 1953. Reported in Bull. Torrey Club 80: (No. 6) p. 515. 
1953. Since that date the shrub thicket has advanced completely to the water’s edge 
with the result that both cranberries have virtually disappeared. No ferns were added to 
the area’s list but Carex trisperma was found, this report extending its range southward 
in New York State. Attendance 11. Leader, J. Harry Lehr. 


June 28. Jamaica Bay Wildlife Refuge, N. Y. We assembled at the parking field 
on Cross Bay Boulevard and found a really cosmopolitan group—some of whom were for 
the birds. Sinee this is a sanctuary and the place is always alive with shorebirds, terns 
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and skimmers, we elected to visit the heronry and the tern colony first. We had fine views 
of these interesting birds and found the nests of terns and green herons. In covering 
the area we noted the continuing changes in the ecology, from saltmarsh to fresh water 
ponds, the result of diking and impounding works. Outside the dike is saltmarsh, with 
marsh pink (Sabatia stellaris), marsh fleabane (Pulchea camphorata), and glasswort 
(Salicornia sp.) as common plants, while inside the dike we now have ladies tresses 
(Spiranthes cernua), willow herb (Epilobium sp.) and hardhack (Spirea tomentosa) 
taking hold. There’s an easy air of friendliness on Torrey Club trips that this leader 
enjoys. Everyone had a nice day and a few of us learned a thing or two—with Jim 
Murphy along, who wouldn’t!? Attendance 30, Leader, E, J. Whelen. 


July 5. Clove Lakes Park, Staten Island, N. Y. The three lakes had been used for 
ice harvest during the early part of the century. The city took the area for a park, the 
dams were raised, and a once good swamp has now become a lake. The park supports 
many native as well as introduced species of plants. Among the intentionally introduced 
plants were mostly trees and shrubs, such as Cercis canadensis, Pinus strobus, Tsuga 
canadensis, and many species of Crataegus. There were sizable stands of the introduced 
Japanese plumegrass. 

Along the shore of the ponds were lovely stands of Pontederia cordata, Sagittaria 
latifolia, and Cicuta maculata. The common ferns were: Dennstaedtia punctilobula, 
Pteridium aquilinum, Dryopteris noveboracensis, Athyrium Filixfemina, and one plant of 
Asplenium platyneuron found on an outcropping of serpentine. 

Someone pointed out a nearby “Indian cave” in the serpentine which used to harbor 
little boys that ran away from home (school?) until the Department of Parks filled 
up the cave. 

A remarkable plant of the park is a large X-Quereus heterophylla (Bartram oak) 
which was planted as an acorn by William T. Davis in 1888, making it 71 vears old. 
The tree is very healthy looking. Many will remember William T. Davis (See Torrey 
Field Schedule 1946) and his extraordinary trips for hybrid oaks on the Island. Bartram 
oak is considered to be of frequent occurence in parts of the New Jersey costal plain. 
Fernald notes it unequivocally as Q. phellos x Q. rubra but Witmer Stone (Plants of 
Southern N. J. in Ann. Rept. N. J. State Museum, 1910 (1911) stated, “that is cer- 
tainly not the case in New Jersey.” He pointed out that in the area where Q. phellos is 
common, QY. rubra is rare, Y. coccinea and Q. velutina are more plentiful. Attendance 15, 
Leader, Mathilde P. Weingartner. 


July 11. Staten Island, N. Y. Those attending went by local bus to the Hugenot 
Park-Wolf Pond area which affords a variety of upland fields and woods as well as, fresh 
water ponds, bogs, and seaside flora. A large stand of purple milkwort, which is rather 
rare on Staten Island, was found in the area but the trip was primarily for grasses. The 
following species were found and may be worth putting in the permanent record: 
Agropyron repens (1...) Beauv., Agrostis alba L., A. hyemalis (Walt.) BSP., Ammophila 
breviligulata Fern., Andropogon virginicus L., Anthoxanthum odoratum L., Arrhenaterum 
elatius L., Cenchrus tribuloides L., Cinna arundinacea L., Dactylis glomerata L., 
Danthonia spicata (1.) Beauv., Deschampsia flexuosa (1..) Trin., Elymus virginicus L., 
Eragrostis pilosa (1.) Beauv., Festuca elatior L., Holeus lanatus L., Leersia virginica 
Willd., Lolium perenne L., Miscanthus sinensis Anders., Panicum amarum Ell, P. clan- 
destinum L., P. hauchucae Ashe., P. microcarpon Muhl., P. virgatum L., Phleum pratense 
L., Phragmites communis Trin., Poa annua L., P. compressa L., P. pratensis L., Spartina 
patens (Ait.) Muhl., Tripsacum dactyloides L. Attendance 8. Leader, Robert C. Meyer, Jr. 


Book REVIEWS 


Comparative Morphology of Vascular Plants by Adriance 5S. Foster 
and Ernest M. Gifford, Jr. Freeman and Co. San Franciseo. 1959. $9.00. 


This textbook is refreshingly straightforward in style and fulfills the authors’ aim 
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to “display ciearly the procedures, general principles, and objectives of comparative 
morphology.” The need for highly trained morphologists and for botanists with a 
thorough grounding in morphology is increasing; Foster and Gifford have produced 
a text admirably suited for training both. They are to be commended for the critical 
selection of material, for balance, for developing the student’s awareness of morphologi- 
eal pro!lems requiring attention, and for a skillful introduction to the pertinent litera- 
ture of morphology. Comparative morphology emerges from this treatment as a dynamic 
botanical discipline with almost unlimited possibilities for research in both temperate 
and tropical floras. 

One quarter of the book, the first six chapters, is devoted to the procedures, prin- 
ciples and objectives of comparative morphology under the general headings of: the 
science of plant morphology, the salient features of vascular plants, the vegetative, 
sporophyte, sporangia, gametangia, and embryogeny. The concept of homology, often 
almost entirely neglected in botanical textbooks, is discussed with appropriate examples; 
unfortunately a critical definition of the term homology is not given. Serial homology, 
based upon method of origin and position, is shown to be a useful concept, particularly in 
the development of the shoot and its appendages. 

The treatment of the sporophyte and gametophyte generations, and alternation of 
generations is clearly conceived; reference is not made to sexual or asexual generations. 
However, considering the confusion generally created in discussing these topies in most 
general botany and general biology textbooks, it might have been wise to have made 
reference to Wahl’s stimulating paper on alternation of generations.’ 

The foundations for comparative study are further laid in the chapter on the vege- 
tative sporophyte through consideration of types of branching in shoots, microphylis 
vs. megaphylls, the telome theory, and a particularly lucid exposition on the anatomy 
of the sporophyte which is climaxed by a discussion of the stelar theory. These early 
chapters focus the student’s attention upon adult form and structure, the fossil record, 
ontogeny, physiology, and morphogenesis as the chief sources of evidence in com- 
parative morphology. 

Three fourths of the book, thirteen chapters, is required to present the com- 
parative morphology of vascular plants from the Psilopsida through the reproductive 
eyele in angiosperms. A detailed account chapter by chapter will not be attempted; the 
following, however, merit particular attention: (1) The care with which illustrative 
material has been selected from the tremendous amourt of morphological material avail- 
able today; ample coverage is included for the terminal undergraduate course and at 
the same time an adequate foundation is built for extensive study into the literature 
at the graduate level. (2) The recommendation that the development of sporangia, leaves, 
shoot apex ete. not be considered in isolation but rather in terms of broad patterns of 
morphological development which may be reflected in the organography of a species or 
members of a natural group. (3) That evidence for possible phylogenetical evaluation 
be drawn from all parts of the plant, with emphasis on the importance of ontogenetic 
study, and (4) The excellent summaries on chromosome numbers and their significance 
in the lower vaseular plants. 

In the opinion of this reviewer, a textbook in comparative morphology can be 
judged for both adequacy of coverage and soundness of interpretation by checking on 
certain key topics: the sporangiophore of EHquisetum, the evolution of the seed habit, 
the morphological nature of the megasporangiate strobilus in the Coniferales, wood 
anatomy in the angiosperms, and the interpretation of the flower. Foster and Gifford 
score very well on these; they have maximized emphasis on structure and minimized 
theoretical implications which wisely are left for the consideration of the instructor. 
The term sporangiophore is reserved for use in the Sphenopsida, no attempt is made to 
homologize it with the sporophyll of the Lycopsida or of that in the higher vascular 
plants. 

The structure of the seed in both fossil and living forms is discussed in detail with 
reference to ontogenetic development. The student is cautioned that the terms microspore 


‘Wahl, H. A. 1945. Alternation of generations and classification with special refer- 
ence to the teaching of general botany. Torreya 45: 1-12. 
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and megaspore as applied to seed plants do not necessarily convey an idea of relation- 
ship to the lower heterosporous vascular plants, and also that the evolutionary history 
of the seed can not be reconstructed from the fossil record because of existing gaps. 

The megasporangiate strobilus in the Coniferales is interpreted as being “com- 
pound” in nature in accord with the brilliant discoveries of Florin in Lebachia Ernestio- 
dendron, Pseudovoltzia, and Voltzia. Thus, the ovuliferous seale or seed scale complex 
represents an axillary fertile shoot which, throughout extensive evolution, has under- 
gone conspicuous reduction and fusion. 

Clarity and comprehension have been gained in the treatment of angiospermous 
wood in limiting it to the evolution of the vessel and to the oecurrance of vesselless 
species in the Ranales and the possibility that both the dicotyledons and monocotyledons 
arose from woody, vesselless ancestral types. 

Strong support is given the so-called classical interpretation of the flower from the 
relatively recent works of Eames, I. W. Bailey, Canright, MeVoy, Swamy, and Tepfer. 

The text is enhanced by 213 detailed line drawings, photographs, photomicrographs, 
and diagrams. Each figure is clearly labelled, beautifully reproduced, and cogently 
illustrates and amplifies the text material. A minor blemish is seen in Figure 13-16, B, 
in which the rhizome of Pteridium is inverted. 

In “Comparative Morphology of Vaseular Plants” Foster and Gifford have written 
a most rewarding textbook and one which will undoubtedly become a standard work for 
English-speaking countries—MaArIon A. JOHNSON, Department of Botany, Rutgers, The 
State University of New Jersey. 


Fundamentals of Plant Physiology. By James F. Ferry and Henry §. 
Ward. viii+288 pages, Fig. 1-130. The Macmillan Company, New York. 
1959. $6.50. 


The authors present the more important aspects of plant physiology for students 
in a one-semester course; and realizing the limitations of such students they have in- 
eluded brief reviews of pertinent facts from elementary chemistry, physics and general 
botany. They have done well to present as much of this material as they have in so 
short a text. Also they have made use of tables and illustrations from many sources. 
Their discussions of the more descriptive subjects are quite adequate for a short course, 
and it is gratifying to find so many of the newer lines of research mentioned. 

However, one frequently has the impression, while reading the book, that the 
manuscript should have been revised more carefully, before sending it to the printer. 
Some of the graphs taken from sources in the literature probably will not mean much 
to the student because of insufficient explanation. Statements are made that certain facts 
are shown by these graphs, but the meaning of some of the symbols used are not ex- 
plained for figures 13, 17, and 18; the three lines of figure 14 are not differentiated, 
and figure 98 does not seem to illustrate the experiment described. In some places it 
seems the order of presentation could be improved. Sometimes a topic is introduced and 
briefly described, then there is some diversion to talk about something else, and a few 
pages later the original topic is taken up again in more detail. On p. 46 the temperature 
coefficient of water absorption is mentioned and the term “Q,,.” is used as though the 
students were supposed to be familiar with this concept and its abbreviation. Then on 
p. 153 the term and its symbol are carefully explained in connection with the effect of 
temperature on the rate of respiration, and on p. 249 it is explained again in broader 
terms as van’t Hoff’s law. On p. 134—5 enzymes are briefly described in a paragraph and 
some of the factors affecting the rate of their activities are stated. On p. 144-5 enzymes 
are again described with only a few additional details. Near the end of the book there 
is a section of seven pages entitled “Growth Correlations,” but after a short introductory 
paragraph, the authors digress for nearly two pages to discuss translocation in the 
phloem. This is the only specific discussion of this subject in the book. 

In the chapter on water relations most of the terms are correctly defined, but the 
discussion of diffusion pressure seems confused, Also in several places permanent wilting 
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is referred to as though it were a definite stage in the drying out of plant cells or 
tissues rather than the condition of a plant in a soil of a certain low water content. 

Several other instances might be cited where the concepts of the authors seem at 
variance with common usage, but I shall mention only two. Although the protein 
nature of enzymes is mentioned on p. 145, on p. 149 the adenine derivatives, ADP and 
ATP, are referred to as “phosphate enzymes.” The authors rather go out of their way 
to point out the vagueness of the term “assimilation” and then somewhat arbitrarily 
decide to consider as products of assimilation lignin, cutin, latex, and other “organic 
end products found in cells which are not generally recognized as foods.” This seems 
justified because the synthesis of such things involves the absorption of organic and in- 
organic substances by the protoplasm and the transformation of these substances ap- 
parently within the protoplasm. In a broad sense, the synthesis of cell inclusions could 
be considered similar to the formation of the cell wall. Still, I feel that “assimilation” 
should not be synonymous with “synthesis,” and to use the word as a verb, as one might 
use “synthesize,” only adds to the confusion. One reads with some surprise the statement 
on p. 179: “The importance of the rapidly increasing use of antibioties assimilated by 
fungi is well known.” 

On the whole the authors have presented a great deal of material for their students 
in a small space. They have rightly emphasized the complicated interaction of genetic 
traits, biochemical reactions, and the many factors of environment which are involved 
in the growth of plants; thus giving their students some further details and a better 
insight into the behavior of plants than they probably retain from general botany. But 
I feel it could have been done much better.—HaAroLp H, CLuM. 


Spring Flowers of the Lower Columbia Valley. by Clara Chapman 
Hill. Illustrated by Mary Comber Miles. xii + 164 pp. Many full-page line 
drawings. University of Washington Press. 1958. $3.00. 


A handbook designed primarily for the beginner in plant identification, interested 
in the conspicuous flowering plants of spring in the vicinity of Portland and adjacent 
counties. The simple keys to genera and, in the case of larger genera, to species, together 
with interesting notes concerning each species described, and with Mrs. Miles’ graceful 
and accurate drawings, make of the book a usable guide to spring flowers of the 
region.— HELEN M. GILKEY. 
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\ INDEX TO AMERICAN BOTANICAL LITERATURE 
COMPILED BY 

: LAZELLA SCHWARTEN 

: WITH THE COLLABORATION OF THE Epiror OF BrirTronia 


TAXONOMY, PHYLOGENY AND FLORISTICS 


ALGAE 


Dawson, E. Yale. Some marine algae from Canton Atoll. Atoll Res. Bull. 65: 
1-6. 15 Mar 1959. 
Durrell, L. W. Algae in Colorado soils. Am, Midl. Nat. 61: 322-328. Apr 1959. 


Fan, Kung-Chu & Papenfuss, George F. Red algal parasites occurring on mem- 
4 bers of the Gelidiales. Madrofio 15: 33-38. Apr [15 Mai] 1959. 
’ Schumacher, G. J. & Whitford, L. A. Additions to the fresh-water algae in 


North Carolina. II]. Jour. Elisha Mitchell Soe. 75: 29-32. Mai 1959. 
Silva, Paul C. Remarks on algal nomenclature II. Taxon 8: 60-64. 12 Mar 
1959. 
‘ Stein, Janet R. The four-celled species of Gonium. Am. Jour. Bot. 46: 366-371. 
15 Mai 1959. 
Webster, Rex Nathaniel. The life history of the freshwater red alga Tuomeya 
fluviatilis Harv. Butler Univ. Bot. Stud. 18: 141-160. Dee 1958 [Mar 
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Wilce, Robert T. The marine algae of the Labrador Peninsula and northwest 
Newfoundland (ecology and distribution). Natl. Mus. Canada Bull. 158: 
1-103, 1959. 

Woodson, Bernard. A study of the Chlorophyta of the James River Basin, Vir- 
ginia. 1. Collection points and species list. Va. Jour. Sci. 10: 70-82. Apr 
1959. 

BRYOPHYTES 

Arnell, Sigfrid. Hepaticae collected during Dr. and Mrs. C. Skottsberg’s second 
expedition to the Juan Fernandez Islands, Dec. 1954-March 1955. Ark. 
Bot. II. 4: 1-21. 15 Apr 1959. 

Bartram, Edwin B. Contribution to the mosses of the highlands of eastern New 
Guinea. Brittonia 11: 86-98. 15 Apr 1959. 

Bartram, E. B. Mosses collected during Dr. and Mrs. C. Skottsberg’s second ex- 
pedition to the Juan Fernandez Islands, December 1954 to March 1955. 
Ark. Bot. IT. 4: 29-43. 15 Apr 1959. 

Crum, Howard & Steere, William C. Some bryophytes from Baja California. 
Southw. Nat. 3: 114-123. 1958 [1959]. 

Fulford, Margaret & Taylor, Jane. The segregate genera of the Lepidozia 
complex (Hepaticae). Part 1. Sprucella Steph. and Neolepidozia gen. nov. 
Brittonia 11: 77-85. 15 Apr 1959. 

Hissel de Menendez, Gabriela G. Nota preliminar sobre especies de Riccia 
halladas en Argentina. Bol. Soc. Argent. Bot. 7: 99-115. Oct 1958. 
Reimer, Charles W. The diatom genus Neidium. I. New species, new records, and 

taxonomic revisions. Proce. Acad. Phila. 111: 1-35. 29 Mai 1959. 


— 
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FUNGI 

Batra, Lekh R. & Korf, Richard P. The species of Ciborinia pathogenic to her- 
baceous angiosperms. Am. Jour. Bot. 46: 441-450. Jun 1959. 

Dennis, R. W. G. Bolivian Helotiales collected by Dr. R. Singer. Kew Bull. 
1958: 458-467. 1959. 

Dennis, R. W. G. Fungi venezuelani—I. Kew Bull. 1958: 402, 403. pl. 1. 1959. 

Dodge, Carroll W. Some lichens of tropical Africa. III. Parmeliaceae. Ann. 
Missouri Bot. Gard. 46: 39-193. Feb—Mai 1959. 

Drechsler, Charles. Two new species of Harposporium parasitic on nematodes. 
Jour. Wash. Acad. 49: 106-112. Apr 1959. 

El-Ani, Arif 8. Chromosome numbers in the Hypoereales. I. Nuclear division 
in the ascus of Nectria peziza. Am. Jour. Bot. 46: 412-417. Jun 1959. 
Fidalgo, Oswald. Binomial combinations related to Polyporus acanthoides Fr. 

Bull. Torrey Club 86: 130-136. Mar—Apr [23 Jun] 1959. 

Gold, Harvey S. Distribution of some lignicolous Ascomycetes and Fungi 
Imperfecti in an estuary. Jour. Elisha Mitchell Soc. 75: 25-28. Mai 1959. 

Hughes, 8S. J. Starting point of nomenclature of Hyphomycetes. Taxon 8: 
96-103. Apr 1959. 

Jorstadt, Ivar. Uredinales from South America and tropical North America. 
Chiefly collected by Swedish botanists. IIT. Ark. Bot. II. 4: 59-103. 15 Apr 
1959. 

Jerstad, Ivar. Uredinales from southern South America, the Falkland Islands 
and Juan Fernandez, chiefly collected by Carl Skottsberg [I]. Ark. Bot. IT. 
4: 45-58. 15 Apr 1959. 

Lowy, Bernard & Welden, Arthur L. Synopsis of Louisiana polypores. Am. 
Midl. Nat. 61: 329-349. Apr 1959. 

Maag, Grace W., Durrell, L. W. & Payne, Merle G. A chromatographic study of 
the fungus Emericellopsis. Bull. Torrey Club 86: 120-125. Mar-Apr [23 
Jun] 1959. 

Martin, G. W. On the genus Hobsonia. Brittonia 11: 98-101. 15 Apr 1959. 

Ponee de Leén y Carrillo, Patricio. Contribucién al estudio de los hongos 
cubanos. Una especie nueva de Boletaceae [Ceriomyces havanensis}. 
Revista Soe. Cub. Bot. 15: 78-80. Oct—Dee 1959. 


PTERIDOPHYTES 
Diem, José. Observaciones sobre Palystichum mohrioides var. plicatum (Poepp.) 
C. Christensen. Bol. Soe. Argent. Bot. 7: 94-98. Oct 1959. 
Meyer, Dieter E. t'ber ein interssantes Brachsenkraut aus Peru. Willde- 
nowia 2: 32-40. 28 Feb 1958. 


SPERMATOPHYTES 
(See also under Genetics: Adams & Anderson) 
Ahles, Harry E. Thalictrum cooleyi sp. nov. Brittonia 11: 68-70. 15 Apr 1959. 
Alain, Hermano. La flora de Cuba: Sus principales caracteristicas. Su origen 
probable. Revista Soc. Cub. Bot. 15: 36-59. Apr-Sep 84-96. Oct—Dee 
1958. 
Anon. Documented chromosome numbers of plants. Madrofio 15: 49-52. Apr 
[15 Mai] 1959. 
Aristeguieta, Leandro. Cinco especies de Espeletia (Compositae) de Venezuela 


nuevas para la ciencia. Bol. Soe. Venez. Ci, Nat. 209%: 275-287. Apr 1959. 
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Backeberg, Curt. Die Cactaceae. Handbuch der Kakteenkunde. Band I, II, 
Gustav Fischer. Jena, 1958, 1959. 

Beetle, Alan A. New names within the section Tridentatae of Artemisia. Rho- 
dora 61: 82-85. Mar [27 Apr] 1959. 

Belzile, André & Gervais, Camille. La Matapédia en fleurs. Revue Oka 32: 
163-170. Nov-—Dee 1958. 

Benson, Lyman. Typification of Prosopis odorata Torr. & Frem. (Leguminosae), 
Madrofio 15: 53, 54. Apr [15 Mai] 1959. 

Buxbaum, Franz. Die behaartbliitigen Cephalientriger Siidamerikas. Osterr. 
Bot. Zeitschr. 106: 138-158. 1959. 

Cabrera, Angel L. El género Belboa Remy. Bol. Soc. Argent. Bot. 7: 79-85. 
Oet 1958. 

Calder, J. A. & Savile, D. B. O. Studies in Saxifragaceae—I. The Heuchera 
cylindrica complex in and adjacent to British Columbia. Brittonia 11: 
49-67. 15 Apr 1959. 

Carvell, K. L. & Tryon, E. H. Herbaceous vegetation and shrubs characteristic 
of oak sites in West Virginia. Castanea 24: 39-43. Mar [| Mai] 1959. 
Cave, Marion 8. & Constance, Lincoln. Chromosome numbers in the Hydro- 

phyllaceae: V. Univ. Calif. Publ. Bot. 30: 233-256. 22 Apr 1959. : 

Choguill, Harold 8. Some poisonous plants of Kansas. Trans. Kan. Aead. 
61: 1-13. 1958 [Mai 1959}. 

Christ, John C. A study of yellow birch (Betula lutea) in the bogs of Itasea 
Park, Minnesota. Am. Midl. Nat, 61: 480-484. Apr 1959. 

Cocucci, Alfredo E. E] género Ruprechtia (Polygonaceae) en Argentina, Para- 
guay vy Uruguay. Revista Fac. Ci. Exact. Fis. Nat. Cordoba 19°*: 559-618. 
1957. 

Cocucci, Alfredo E. Una nueva combinacién en el género Triplaris (Poly- 
gonaceae ). Revista Fac. Ci. Exact Fis. Nat. Cordoba 193-4: 361-363, 1957. 

Cuatrecasas, José. Prima flora colombiana. 2. Malpighiaceae. Webbia 13: 
343-664. 1958. 

Dayton, William A. A new varietal combination in Oxybaphus. Rhodora 61: 
85. Mar [27 Apr] 1959. 

Degener, Otto & Degener, Isa. Canton Island, South Pacifie (resurvey of 1958). 
Atoll Res. Bull. 64: 1-24. 15 Mar 1959. 

Fabris, Humberto A. Notas sobre Gentianella del Peri. Bol. Soc. Argent. Bot. 
7: 86-93. Oct 1958. 

Fosberg, F. R. Additional records of phanerogams from the northern Marshall 
Islands. Atoll Res. Bull. 68: 1-9. 15 Mar 1959. 

Fosberg, F. R. Typification of Zanthorylum L. Taxon 8: 103-105, 21 Apr 1959. 

Fosberg, F. R. Vegetation and flora of Wake Island. Atoll Res. Bull. 67: 1-20. 
15 Mar 1959. 

Fries, Rob. E. Die Annonaceen der sechsten Regnellschen Expedition. Ark. Bot. 
IT. 4: 23-27. pl. 1-4. 15 Apr 1959. 

Garay, Leslie A. A new species of Pterichis, a genus previously unreported from 
the West Indies. Occ. Pap. Mus. Inst. Jamaica 10: 1-4. Mar 1954. 

Garay, Leslie A. The present status of the recently described genus, Teuscheria. 
Rhodora 61: 35-42. Feb [27 Apr] 1959. 

Gillespie, James P. The Hypericaceae of Tennessee. Castanea 24: 24-32. Mar 
[Mai] 1959. 

Gillett, John M. A revision of Bartonia and Obolaris (Gentianaceae). Rhodora 

61: 43-62. Feb [27 Apr] 1959. 
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iT, Goodspeed, T. H. & Thompson, Mildred C. Cytotaxonomy of Nicotiana. Il. Bot. 
Rev. 25: 385-415. Apr-Jun 1959. 
0- Grant, Verne. Natural history of the phlox family. Volume 1. Systematic botany. 
M. Nijhoff. The Hague, 1959. 
2: Haller, John R. Two range extensions from the eastern Mojave Desert, Calli- 
fornia. Leafl. West. Bot. 9: 30, 31. 29 Apr 1959. 
), Hansen, J. B. A new Bulbophylium | makakense| from French Cameroons. Am, 
Orchid Soc. Bull. 28: 278-280. Apr 1959. 
r. Hardin, James W. Some notes on weeds of North Carolina. Castanea 24: 22, 23. 
Mar [| Mai] 1959. 
D. Harris, Stuart K. Elsholtzia ciliata in Essex County, Massachusetts. Rhodora 
61: 63. Feb [27 Apr] 1959. 
a Harris, Stuart K. The northernmost station of Magnolia virginiana, its history 
and present status. Rhodora 61: 65-70. Mar [27 Apr] 1959. 
Howard, Richard A. The Balanophoraceae in the Caribbean flora. Rhodora 61: 
c 79-81. Mar [27 Apr] 1959. 


Howell, John Thomas. Distribution data on weedy thistles in western North 
America. Leafl. West. Bot. 9: 17-29. 29 Apr 1959. 
Huziwara, Yukio. Chromosomal evolution in the subtribe Asterinae. Evolution 


13: 188-193. Jun 1959. 
Iltis, Hugh H. Studies in the Capparidaceae—V. Capparidaceae of New Mexico. 
Southw. Nat. 3: 133-144. 1958 [1959]. 
Jackson, R. C. Two new species of Helianthus from New Mexico. Madrofio 15: 
54-57. Apr [15 Mai] 1959. 
James, C. W. An alternative explanation of subspeciation in Asclepias tuberosa. 
Rhodora 61: 72-76. Mar [27 Apr] 1959. 
Jarrett, Frances M. Studies in Artocarpus and allied genera, I. General con- 
siderations. Jour. Arnold Arb. 40: 1-29. II. A revision of Prainea. 30- 
37. III. A revision of Artocarpus subgenus Artocarpus. 113-155, 298-326. 
Jan—Jul 1959. 
Johnson, Betty Hammerly. The botany of the California Academy of Science 
Expedition to Baja California in 1941. Wasmann Jour. Biol. 16: 217-315. 
1958. 
Johnston, Marshall C. The Texas species of Croton (Euphorbiaceae). Southw. 
Nat. 3: 175-203. 1958 [1959]. 
Kindschy, R. R. & O’Connell, J. E. Floristics of Umnak Island, Aleutian Islands, 
Alaska. Northw. Sei. 33: 94-96. Mai 1959. 
Knight, Robert J. Characters differentiating common morning-glories occurring 
in Virginia. Va. Jour. Sci. 10: 63-69. Apr 1959. 
Knoshoo, T. N. Polyploidy in gymnosperms. Evolution 13: 24-39. Mar 1959. 
Kuijt, Job. The occurrence of Pilostyles thurberi (Rafflesiaceae) in California. 
Madrofio 15: 63, 64. Apr [15 Mai] 1959. 
Kurabayashi, Masataka. Evolution and variation in Japanese species of Tril- 
. lium. Evolution 12: 286-310. Sep 1959. 
Lepage, Ernest. Etudes sur quelques plantes américaines 
: 86: 67-72. Mar—Apr 1959. 
Lewis, Harlan & Raven, Peter H. Rapid evolution in Clarkia. Evolution 12: 
319-336. Sep 1958. 
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VIII. Nat. Canad. 


Lewis, Walter H. Three chromosome numbers for Claytonia virginica (Portu- 


lacaceae). Southw. Nat. 3: 130-132. 1958 [1959]. 
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Lewis, Walter H. Chromosomes of east Texas Hedyotis (Rubiaceae). Southw. 
Nat. 3: 204-207. 1958 [1959]. 

Lewis, Walter H. A monograph cof the genus Rosa in North America. II. R. 
foliolosa. Southw. Nat. 3: 145-153. III. R. setigera. 154-174. 1958 
(1959). 

Lewis, Walter H. & Moore, Dwight M. Hedyotis australis (Rubiaceae), a new 
species from the south central United States. Southw. Nat. 3: 208-211. 
1958 [1959]. 

Long, Robert W. Notes on the distribution of Ohio Compositae: II. Eupatorieae, 
Senecioneae, Cynareae, Cichorieae. Rhodora 61: 76-79. Mar [27 Apr] 1959. 

Louis-Marie, Pére. De la “déverticillation” chez Trillium grandiflorum ct equel- 
ques autres liliacées. Revue Oka 32: 152, 153. Nov—Dee 1958. 

Louis-Marie, Pére. L’Hydrocharis morsus-ranae L., noveau pour |’Amérique. 
Revue Oka 32: 149, 150. Nov—Dee 1958. 

Louis-Marie, Pére. Quelques entités nouvelles ou mal connues de la flore de 
Québee. Revue Oka 32: 150-152. Nov—Dee 1959. 

Lundell, C. L. A new species of Wimmeria [sternii] (Celastraceae) from Panama. 
Trop. Woods 110: 29. Apr 1959. 

Mark, A. F. The flora of the grass balds and fields of the southern Appalachian 
Mountains. Castanea 24: 1-21. Mar [Mai] 1959. 

Martinez, Maximino. Las plantas medicinales de México. Cuarta edicién. 656 p. 
Mexico, 1959. 

Macon, Charles T. Notes on the flora of Arizona. Madrofio 15: 64. Apr [15 Mai} 
1959. 

Maule, Sue Merrick. Xerophyllum tenax, squawgrass, its geographic distribution 
and its behaviour on Mount Rainier, Washington. Madrono 15: 39-48. Apr 
[15 Mai] 1959. 

Mitra, Jvotirmay & Randolph, L. F. Karyotype analysis of bulbous iris. Bot. 
Gaz. 120: 125-131. Mar | Mai] 1959. 

Mcldcnke, Harold N. A résumé of the Verbenaceae, Avicenniaceae, Stilbaceae, 
Symphoremaceae, and Erioeaulaceae of the world as to valid taxa, geographic 
distribution and synonymy. 1-495. The author. Yonkers, N.Y. 25 Feb 1959. 

Monachino, Joseph. Convolvulus ovalifolius Vahi. Revista Soc. Cub. Bot. 15: 
81-83. Oct—Dee 1958. 

Moore, Harold E. The status of palm taxonomy. Principes 3: 64-68, Apr 1959. 

Mukherjee, Barid B. & Vickery, R. K. Chromosome counts in the section Simio 
lus of the genus Mimulus (Scrophulariaceae). Il. Madrono 15: 57-62. Apr 
[15 Mai] 1959. 

Newman, Lester J. Chromosomal aberrations in Podophyllum peltatum. Evo 
lution 13: 276-279. Jun 1959. 

Ownbey, Gerald B. Monograph of the genus Argemone for North America and 
the West Indies. Mem. Torrey Club 21: 1-159. 29 Au 1958. 

Ownbey, Marion & Aase, Hannah C. Allium speculae, a new species of the 
Allium canadense alliance from Alabama. Rhodora 61: 70-72. Mar [27 
Apr] 1959. 

Radford, Albert E. & Ahles, Harry E. Species new to the flora of South 
Carolina. Jour. Elisha Mitchell Soe. 75: 35-43. Mai 1959. 

Raymond, Marcel. Le genre Gahnia en Thailande et en Indo-Chine, Nat. 
Canad. 86: 73-76. Mar [Apr] 1959. 

Ricardi, Mario. Las especies chilenas del género Microphyes. Bol. Soe. Argent. 
Bot. 7: 120-126. Oet 1958. 




































—S 1959 | INDEX TO AMERICAN BOTANICAL LITERATURE 427 


we Rubtzoff, Peter. /ris pseudacorus and Caltha palustris in California. Leafl. 
West. Bot 9: 31, 32. 29 Apr 1959. 

.. Rudd, Velva E. Supplementary studies in Aschynomene, I: series Viscidulae, in- 

R 


cluding a new species and five varieties. Jour. Wash. Acad. 49: 45-52. 
Feb | Apr] 1959. 
W Ruiz, Hippolyto & Pavon, Josepho. Flora peruviana, et chilensis, sive de- 
. seriptiones, et icones plantarum peruvianarum et chilensium secundum 
systema Linnaeanum digestae, cum characteribus plurium generum e 
vulgatorum reformatis. Volume 5. Zn: Anal. Inst. Bot. Cavanilles 16: 
. 353-462. pl. 426-456. 1958. 
Ruiz, Leal, Adrian. Nuevo hallazgo de Gallardoa fischeri Hicken. (Malpighi- 
aceae). Bol. Soe. Argent. Bot. 7: 127-133. Oct 1958. 
Sandwith, N. Y. Contributions to the flora of tropical America: LXIV. Studies 
in Bignoniaceae, XXIII: Odontotecoma and Memora fulgens. Kew Bull. 
1958: 420-426. LXV. Studies in Bignoniaceae, XXIV. 427-443. 1959. 
Schweinfurth, Charles. A showy new Bifrenaria |maguirei| from Venezuela. 
Am. Orchid Soe. Bull. 28: 199-201. Mar 1959. 
Shaver, Jesse M. Tetramerism in Trillium maculatum. Castanea 24: 33-38. Mar 
| Mai] 1959. 
Smith, Lyman B. Trés bromeliAceas novas do Museu Paraense Emilio Goeldi. 
Bol. Mus. Emilio Goeldi II. Bot. 1: 1-5. Mar 1958. 
Sperne, K. R. On the phylogenetic classification of plants. Am. Jour. Bot. 46: 
385-394. 15 Mai 1959. 
Steyermark, Julian A. The taxonomic status of Saxifraga palmeri. Brittonia 
11: 71-77. 15 Apr 1959. 
Steyermark, Julian A. Vegetational history of the Ozark forest. Univ. Mis- 
souri Stud. 31: 1-138. 1959. 
Summerhayes, V. S. Lacaena bicolor. Orchidaceae. | Mexico, Guatemala, Hon- 
duras,? Costa Rica.]. Bot. Mag. 172; pl. 330. Apr 1959. 
Toursarkissian, Martin. Notas sobre gesneriAceas argentinas. Bol. Soc. Argent. 
Bot. 7: 135. 1958. 
Turrill, W. B. Loncatia hirsuta. Proteaceae. [| Ecuador, Peru, Chile.] Bot. Mag. 
172: pl. 335. Apr 1959. 
Williams, Louis O. & Cuatrecasas, José. A critical new Bursera | standleyana| ‘ 
from Costa Rica. Trop. Woods 110: 30-32. Apr 1959. 
Yuncker, T. G. Four new species of Piperaceae from Ecuador. Sy. Bot. 
Tidskr. 53: 45-48. pl. 1-4. 24 Mar 1959. 
Zohary, Daniel. Is Hordeum agriocrithon the ancestor of six-rowed cultivated 
barley? Evolution 13: 279, 280. Jun 1959. 


PALEOBOTANY 

Axelrod, Daniel I. Evolution of the psilophyte paleoflora. Evolution 13: 
264-275. Jun 1959. 

Axelrod, Daniel I. Late Cenozoic evolution of the Sierran bigtree forest. Evo- 
lution 13: 9-23. 31 Mar 1959. 

Baxter, Robert W. A new cordaitean stem with paired axillary branches. Am. 
Jour. Bot. 46: 163-169. 16 Mar 1959. 

Brown, Roland W. New occurrences of the fossil quillworts called J/soetites. 
Jour. Wash. Acad. 48: 358-361. Nov 1958 [Jan 1959}. 

Mamay, Sergius H. Litostroma, a new genus of problematical algae from the 


Pennsylvanian of Oklahoma. Am. Jour. Bot. 45: 283-292. 23 Apr 1959. 
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Ogden, J. Gordon. A late glacial pollen sequence from Martha’s Vineyard, 
Massachusetts. Am. Jour. Sci. 257: 366-381. pl. 1, 2. Mai 1959. 

Phillips, Tom L. A new Sphenophyllalean shoot system from the Pennsylva- 
nian. Ann. Missouri Bot. Gard. 46: 1-17. pl. 1-4. Feb-Mar 1959. 

Radford, Albert E. A relict plant community in South Carolina. Jour. Elisha 
Mitchell Soe. 75: 33, 34. Mar 1959. 


ECOLOGY AND PLANT GEOGRAPHY 
(See also under Plant Physiology: Ashby & Hellmers) 

Alexander, Taylor R. Ecology of the Pompano Beach hammock. Quart. Jour. 
Fla. Acad, 21: 299-304. Dee 1958 [Jun 1959]. 

Alexander, Taylor R. High hammock vegetation of the southern Florida main 
land. Quart. Jour. Fla. Acad, 21: 293-298. Dee 1958 [Jun 1959]. 

Box, T. W. & Gould, F. W. An analysis of the grass vegetation of Texas. 
Southw. Nat. 3: 124-129. 1958 [1959]. 

Daubenmire, R. A canopy-coverage of vegetational analysis. Northw. Sci. 33: 
43-64. Feb 1959. 

Dittmer, Harold J. A study of the root systems of certain sand dune plants in 
New Mexico. Ecology 40: 265-273. Apr 1959. 

Fritts, Harold C. The relation of radial growth to maximum and minimum 
temperatures in three tree species. Ecology 40: 261-265. Apr 1959. 

Hale, Mason E. Studies on lichen growth rate and succession. sull. Torrey Club 
86: 126-129. Mar-Apr | Jun] 1959. 

McMillan, Calvin. Nature of the plant community. V. Variation within the true 
prairie community-type. Am. Jour. Bot. 46: 418-424. Jun 1959. 

Mohlenbrock, Robert H. Plant communities in Jackson County, Illinois. Bull. 
Torrey Club 86: 109-119. Mar—Apr [Jun] 1959. 

Ray, Raymond J. A phytosociological analysis of the tall-grass prairie in north- 
eastern Oklahoma. Ecology 40: 255-261. Apr 1959. 


MORPHOLOGY 

Arnott, Howard J. Anastomoses in the venation of Ginkgo biloba. Am. Jour. 
Bot. 46: 405-411. 18 Jan 1959. 

Carlquist, Sherwin. Glandular structures of Holocarpha and their ontogeny. 
Am. Jour. Bot. 46: 300-308, 23 Apr 1959. 

Carothers, Zane B. Observations on the procambium and primary phloem of 
Pelargonium domesticum. Am. Jour, Bot. 46: 397-404. 18 Jun 1959. 
Fahn, Abraham & Arzee, Tova. Vascularization of articulated Chenopodiaceae 
and the nature of their fleshy cortex. Am. Jour. Bot. 46: 330-338. 15 

Mai 1959. 

Higgins, Daniel J. & Arisumi, Toru. Time of floral differentiation in Ulmus 
americana, U. pumila, and U. carpinifolia. Bot. Gaz. 120: 177-180. Mar 
| Mai] 1959. 

Hillson, Charles J. Comparative studies of floral morphology of the Labiatae. 
Am. Jour. Bot. 46: 451-459. 18 Jun 1959. 

Kemp, Margaret. Morphological and ontogenetic studies on Torreya californica. 
II. Development of the megasporangiate shoot prior to pollination. Am. 
Jour. Bot. 46: 249-261. 23 Apr 1959. 

Lima-de-Faria, A. Compound structure of the kinetochore in maize. Jour. 

Hered. 49: 299-302. Nov—Dee 1958 [ Apr 1959}. 








Lingappa, Yamuna. Development and cytology of the endobiotic phase of 
Physoderma pulposum. Am. Jour. Bot. 46: 233-240, 23 Apr 1959. 

McLaughlin, Jane. The woods and flora of the Florida Keys. Wood anatomy and 
phylogeny of Batidaceae. Trop. Woods 110: 1-15. Apr 1959. 

McWilliam, J. R. Interspecific incompatibility in Pinus. Am. Jour. Bot. 46: 
425-433. 18 Jun 1959. 

Miller, Robert H. Morphology of Humulus lupulus. Il. Secondary growth in the 
root and seedling vascularization. Am. Jour. Bot. 46: 269-277. 23 Apr 1959. 

Reeve, R. M. Histological and histochemical changes in developing and ripening 
peaches. II. The cell walls and pectins. Am. Jour. Bot. 46: 241-248, 23 
Apr 1959. 

Rothwell, Norman V. Aneuploidy in Claytonia virginica... Am. Jour. Bot. 46: 
353-360. 15 Mai 1959. 

GENETICS 
(including cytogenetics) 


(See also under Morphology: Lima-de-Faria; under General Botany: Stebbins) 


Adams, Helen & Anderson, Edgar. A conspectus of hybridization in the Or- 
chidaceae. Evolution 12: 512-518. Dee 1958. 

Binet, F. E., Clark, A. M. & Clifford, H. T. Correlation due to linkage in certain 
wild plants. Geneties 44: 5-13. Jan [Mai] 1959. 

Fogle, H. W. Inheritance of fruit color in sweet cherries (Prunus avium). 
Jour. Hered. 49: 294-298. Nov—Dee 1958 | Apr 1959}. 

Khoshoo, T. N. Polyploidy in gymnosperms. Evolution 13: 24-39. 31 Mar 1959. 

Koo, F. K. 8. Expectations on random occurrence of structural interchanges 
between homologous and between non-homologous chromosomes. Am. Nat. 
93: 193-199. 29 Mai 1959. 

Lewis, Charles F. Genetic studies of a mosaic leaf mutant causing somatic 
instability in cotton. Jour. Hered. 49: 267-271. Nov—Dee 1958 [Apr 1959]. 

Magoon, M. L., Hougas, R. W. & Cooper, D. C. Cytcgenetical studies of complex 
hybrids in Solanum. Jour. Hered. 49: 285-293. Nov-Dec 1958 [Apr 1959]. 

Mahoney, D. L., Janick, Jules & Stevenson, E. C. Sex determination in diploid- 
triploid crosses of Spinacia oleracea. Am. Jour. Bot. 46: 372-375. 15 Mai 
1959. 

Morpurgo, Giorgio & Sermonti, Giuseppe. Chemically-induced instabilities in a 
heterozygous diploid of Penicillium chrysogenum. Geneties 44: 137-152. 
Jan [Mai] 1959. ; 

Paliwal, Ripusudan L. & Hyde, Beale B. The association of a single B-chromo- 
some with male sterility in Plantago coronopus. Am. Jour. Bot, 46: 
460-466. 18 Jun 1959. 

Poddubnava-Arnoldi, V. A. Study of fertilization and embryogenesis in cer- 
tain angiosperms using living material. Am. Nat. 93: 161-169. 20 Mai 
1959. 

Sire, Marjorie W. & Nilan, R. A. The relation of oxygen posttreatment and 
heterochromatin to X-ray-induced chromosome aberration frequencies in 
Crepis capillaris. Genetics 44: 124-136. Jan [Mai] 1959. 

Soriano, J. D. X-ray-induced reciprocal translocations and chlorophyll mutations 
in riee. Bot. Gaz. 120: 162-165. Mar [Mai] 1959. 

Tsitsin, N. V. & Lubinova, V. F. New species and forms of cereals derived from 
hybridization between wheat and couch grass. Am. Nat. 93: 181-191. 29 

Mai 1959. 
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Went, F. W. Effects of environment of parent and grandparent generations on 
tuber production by potatoes. Am. Jour. Bot. 46: 277-282. 23 Apr 1959. 

Wheeler, H. E., Driver, C. H. & Campa, Carmen. Cross- and self-fertilization 
in Glomerella. Am. Jour. Bot. 46: 361-365. 15 Mai 1959. 

Wilson, G. B., Sparrow, A. H. & Pond, Virginia. Sub-chromatid rearrange- 
ments in Trillium erectum. I. Origin and nature of configurations induced 
by ionizing radiation. Am, Jour. Bot. 46: 309-316. 23 Apr 1959. 


PLANT PHYSIOLOGY 
(See also under Morphology: Miller) 


Anderson, Robert G. & Lommasson, Robert C. Some effects of temperature on 
the growth of Chara zeylanica Willd. Butler Univ. Bot. Stud. 13: 113-120. 
Dee 1958 [Mai 1959]. 

Aronson, Jerome M. & Machlis, Leonard. The chemical composition of the 
hyphal walls of the fungus Ailomyces. Am. Jour. Bot. 46: 292-300. 23 
Apr 1959 

Ashby, William C. & Hellmers, Henry. Flowering and growth responses to 
photoperiod and temperature for six southern California grasses. Bot. 
Gaz. 120: 151-157. Mar | Mai] 1959. 

Barnes, Robert L. & Naylor, Aubrey W. Effect of various nitrogen sources 
on growth of isolated roots of Pinus serotina. Physiol. Plant. 12: 82-89. 
1959. 

Beatty, Alvin V. & Beatty, Jeanne W. Metabolic inhibitors and chromosome 
rejoining. Am. Jour. Bot. 46: 317-323. 15 Mai 1959. 

Bone, D. H. Metabolism of citrulline and ornithine in mung bean mitochondria. 
Pl. Physiol. 34: 171-175. Mar 1959. 

Brody, Marcia & Emerson, Robert. The effect of wavelength and intensity of 
light on the proportion of pigments in Porphyridium cruentum. Am. Jour. 
Bot. 46: 433-440. 18 Jun 1959. 

Burkholder, Paul R., Burkholder, Lillian M. & Rivero, Juan A. Some chemical 
constituents of turtle grass, Thalassia testudinum. Bull. Torrey Club 86: 
88-93. Mar-Apr [23 Jun] 1959. 

Burns, Robert E. Effect of acid scarification on lupine seed impermeability. 
Pl. Physiol. 34: 107, 108. Mar 1959. 

Caplin, Samuel M. Mineral oil overlay for conservation of plant tissue cultures. 
Am. Jour. Bot. 46: 324-329. 15 Mai 1959. 

Castle, Edward S. Growth distribution in the light-growth response of Phy 
comyces. Jour. Gen, Physiol. 42: 697-702. 20 Mar 1959. 

Ching, Te May & Fang, S. C. The redistribution of radioactivity in geotropicalls 
stimulated plants pretreated with radioactive indoleacetic acid. Physiol. 
Plant. 11: 722-727. 1958. 

Cohen, R. & Delbriick, M. Photoreactions in Phycomyces. Jour. Gen. Physiol. 
42: 677-695. 20 Mar 1959. 

Cordes, William C. Description and physiological properties of lipid-containing, 
non-chlorophyllous cells in Elodea. Physiol. Plant. 12: 62-69. 1959. 

Crane, Frederick L. Internal distribution of coenzyme Q in higher plants. 
Pl. Physiol. 34: 128-131. Mar 1959. 

Decker, John P. Some effects of temperature and carbon dioxide concentration 
on photosynthesis of Mimulus. Pl. Physiol. 34: 103-106. Mar 1959. 

Downs, R. J., Piringer, A. A. & Wiebe, G. A. Effects of photoperiod and kind 
of supplemental light on growth and reproduction of several varieties of 
wheat and barley. Bot. Gaz. 120: 170-177. Mar [Mai] 1959. 
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Fosberg,- F. R. Long-term effects of radioactive fallout on plants? Atoll Res. 
Bull. 61: 1-11. 15 Mai 1959. 

Gcoding, G. V. & Lucas, G. B. Factors influencing sporangial formation and 
zoospore activity in Phytophthora parasitica var. nicotianae Phytopath 
ology 49: 277-281. 7 Mai 1959. 

Gruen, Hans E. Growth and development of isolated Phycomyces sporangio- 
phores. Pl. Physiol. 34: 158-168. Mar 1959. 

Hall, Angela M. The culture of Phytophthora infestans in artificial media. 
Brit. Mycol. Soe. Trans. 42: 15-26. Mar 1959. 

Hillman, William 8S. Experimental control of flowering in Lemna. I. General 
methods. Photoperiodism in L. pe[r|pusilla 6746. Am. Jour. Bot. 46: 
466-473. 18 Jun 1959. 

Hora, F. B. Quantitative experiments on toadstool production in woods. Brit. 
Mycol. Soe, Trans. 42: 1-14. Mar 1959. 

Humphreys, T. E. & Dugger, W. M. Effects of 2,4-dichlorophenoxyacetic acid 
and 2,4-dinitrophenol on the uptake and metabolism of exogenous sub 
strates by corn roots. Pl. Physiol. 34: 112-116. Mar 1959. 

Keitt, George W. & Skoog, Folke. Effects of some substituted benzoic acids and 
related compounds on the distribution of callus growth in tobaceo stem ex- 
plants. Pl. Physiol 34: 117-122. Mar 1959. 

Ketellapper, H. J. The mechanism of stomatal movement. Am. Jour. Bot. 46: 
225-231. 16 Mar 1959. 

Kunitake, George, Stitt, Clyde & Saltman, Paul. Dark fixation of CO, by 
tobacco leaves. Pl. Physiol. 34: 123-127. Mar 1959. 

Leinweber, C. L. & Hall, Wayne C. Foliar abscission in cotton. I. Effect of age 
and defoliants on the respiratory rate of blade, petiole, and tissues of the 
absecission zone. Bot. Gaz. 120: 144-151. II. Influence of age and de- 
foliants on chemical composition of blades and pulvinoids. 183-186. Mar 
[Mai] 1959. 

Lipetz, Jacques & Galston, Arthur W. Indole acetic acid oxidase and peroxi- 
dase activities in normal and crown gall tissue cultures of Parthenocissus 
tricuspidata. Am. Jour. Bot. 46: 193-196. 16 Mar 1959. 

Mazelis, Mendel. Enzymatic degradation of adenosine triphosphate to adenine 
by cabbage leaf preparations. Pl. Physiol. 34: 153-158. Mar 1959. 
Moore, Thomas C. & Bonde, Erik K. Interaction of gibberellic acid and 
vernalization in the dwarf telephone pea. Physiol. Plant. 11: 752-759. 

1958. 

Mudd, J. B. et al. Oxidation of indoleacetic acid by quackgrass rhizomes. PI. 
Physiol. 34: 144-148. Mar 1959. 

Naf, Ulrich. On the physiology of antheridium formation in the bracken fern 
[Pteridium aquilinum (L.) Kuhn]. Physiol. Plant. 11: 728-746, 1958. 
Nickerson, Norton H. Sustained treatment with gibberellic acid of five dif- 
ferent kinds of maize. Ann. Missouri Bot. Gard. 46: 19-37. pl. 5-10. 

Feb—Mai 1959. 

Norris, W. E. & Fohn, Charles H. Demonstration of cytochrome oxidase in 
onion root tips. Physiol. Plant. 12: 90-99. 1959. 

Norris, W. E., Harber, E. J. & Butler, J. E. Cellular respiration in onion root 
tips. Bot. Gaz. 120: 131-137. Mar [Mai] 1959. 

Nozzolillo, Constance & Helson, V. A. Effects of petroleum oils on the oxygen 
uptake in respiration of parsnips and mustard. Pl. Physiol. 34: 97-102. 

Mar 1959. 
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Nystrom, C. W., Tolbert, N. E. & Wender, S. H. Formation of §-phenylgluco 
side in plant leaves. Pl. Physiol. 34: 142, 143. Mar 1959. 

Patten, Bernard C. Influence of ammonium phosphate buffers on foliar ab- 
sorption of organic acids. Bot. Gaz. 120: 137-144. Mar | Mai] 1959. 
Pelton, Jeanette S. Growth responses of alpine Potentilla diversifolia and 
Achillea lanulosa to gibberellic acid. Butler Univ. Bot. Stud. 13: 215-218. 

Dee 1958 | Mar 1959}. 

Pollock, Bruce M. & Olney, Harvey O. Studies of the rest period. I. Growth, 
translocation, and respiratory changes in the embryonic organs of the 
after-ripening cherry seed. Pl. Physiol. 34: 131-142. Mar 1959. 

Sachar, R. C. & Kapoor, Manju. Gibberellin in the induction of parthenocarpy 
in Zephyranthes. Pl. Physiol. 34: 168-170. Mar 1959. 

Sachs, Roy M., Bretz, Charles F. & Lang, Anton. Shoot histogenesis: the early 
effects of gibberellin upon stem elongation in two rosette plants. Am. 
Jour. Bot. 46: 376-384. 15 Mai 1959. 

Salunkhe, D. K. Physiological and biochemical effects of gamma radiation 
on tubers of Jerusalem artichoke. Bot. Gaz. 120: 180-183. Mar | Mai 
1959. 

Stafford, Helen A. Distribution of tartaric acid in the leaves of certain angio 
sperms. Am. Jour. Bot. 46: 347-352. 16 Mai 1959. 

Steinberg, Robert A. Comparison of daylength and temperature responses in 
Nicotiana and its taxonomic sections. Am. Jour. Bot. 46: 261-268. 23 
Apr 1959. 

Stern, Herbert. Mitosis and metabolic organization. Bot. Rev. 25: 351-384. 
Apr-Jun 1959. 

Van Overbeek, J. Auxins. Bot. Rev. 25: 269-350. Apr—Jun 1959. 

Weaver, Robert J. & McCune, Stanley B. Test for activity of plant growth 
regulators on grapes. Bot. Gaz. 120: 166-170. Mar | Mai] 1959. 

Weissman, Gerard 8. Influence of ammonium and nitrate on the protein- and 
free amino acids in shoots of wheat seedlings. Am. Jour. Bot. 46: 339-346. 
15 Mai 1959. 

Young, R. H. & Shannon, L. M. Malonate as a participant in organic acid 
metabolism in bush bean leaves. Pl. Physiol. 34: 149-152. Mar 1959. 
Zucker, Milton & Levy, Carl C. Some factors which affect the synthesis of 
chlorogenic acid in disks of potato tuber. Pl. Physiol. 34: 108-112. 

Mar 1959. 
PHYTOPATHOLOGY 
(See also under Fungi: Batra & Korf: under Vlant Physiology: Hall) 


Atkins, John G, & Todd, E. H. White tip disease of rice. III. Yield tests and 
varietal resistance. Phytopathology 49: 189-191. 9 Ap 1959. 

Britton, Michael P. & Cummins, George B. Subspecific identity of the stem 
rust fungus of Merion bluegrass. Phytopathology 49: 287-289. 7 Mai 1959. 

Cook, A. A. & Anderson, C. W. Multiple virus disease resistance in a strain 
of Capsicum annuum. Phytopathology 49: 198-201. 9 Apr 1959. 

Daines, Robert H. The effect of plant bed temperature and fungicide treat 
ments on the oceurrence of Java black rot disease of sweet potato sprouts. 
Phytopathology 49: 252-254. 7 Mai 1959. 

Daines, Robert H. The influence of bedding stock source, plant bed temperature 
and fungicide treatment on the development of black rot of sweet potato 
sprouts and on the resulting crop during storage. Phytopathology 49: 
249-251. 7 Mai 1959. 
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Gooding, G. V. & Lucas, G. B. Effect of inoculum level on the severity of to- 
baeco black shank. Phytopathology 49: 274-276. 7 Mai 1959. 

Johnson, A. G. Further studies of physiologic races in Urocystis tritici. Phyto- 
pathology 49: 299-302. 7 Mai 1959. 

Jones, Leo E. Locus, time, and mode of action of western X-little cherry virus 
in sweet cherry trees in Oregon. Phytopathology 49: 202-206. 9 Apr 1959. 

Kivilaan, A. & Scheffer, R. P. Detection, prevalence, and significance of latent 
viruses in Pelargonium. Phytopathology 49: 282-286. 7 Mai 1959. 

Kuc, J. et al. The effect of amino acids on susceptibility of apple varieties to 
scab. Phytopathology 49: 313-315. Mai 1959. 

Lal, Sardar B. & Sill, Webster H. Combination reactions of three small-grain 
viruses on wheat. Phytopathology 49: 214-220. 9 Apr 1959. 

Lebeau, J. B., Cormack, M. W. & Moffatt, J. E. Measuring pathogenesis by the 
amount of toxic substance produced in alfalfa by a snow mold fungus. 
Phytopathology 49: 303-305. 7 Mai 1959. 

Lyles, W. E., Futrell, M. C. & Atkins, I. M. Relation between reaction to race 
15B of stem rust and reducing sugars and sucrose in wheat. Phyto- 
pathology 49: 254-256. 7 Mai 1959. 

Moseman, J. G. & Schaller, C. W. The effect on various cultures of Erysiphe 
graminis f. sp. hordei of the genes in barley that condition resistance to 
culture CR;. Phytopathology 49: 207-209. 9 Apr 1959. 

Orellana, R. G. Variation in Phytophthora palmivora isolated from cacao and 
rubber. Phytopathology 49: 210-213. 9 Apr 1959. 

Page, O. T. Fusaric acid in banana plants infected with Fusarium oxysporum f. 
cubense. Phytopathology 49: 230. 9 Apr 1959. 

Rangaswami, G., Rao, Rao Rama & Lakshmanan, A. R. Studies on the control 
of citrus canker with streptomycin. Phytopathology 49: 224-226. 9 Apr 
1959. 

Rappaport, Irving & Wildman, Sam G. The distribution in Nicotiana glutinosa 
leaves of lesions produced by tobacco mosaic virus. Phytopathology 49: 
231. 9 Apr 1959. 

Schwinghamer, E. A. The relation between radiation dose and the frequency 
of mutations for pathogenicity in Melampsora lini. Phytopathology 49: 
260-269. 7 Mai 1959. 

Simons, M. D., Sadanaga, K. & Murphy, H. C. Inheritance of resistance of 
strains of diploid and tetraploid species of oats to races of the crown rust 
fungus. Phytopathology 49: 257-259. 7 Mai 1959. 

Snyder, William C., Nash, Shirley M. & Trujillo, Eduardo E. Multiple clonal 
types of Fusarium solani phaseoli in field soil. Phytopathology 49: 
310-312. 7 Mai 1959. 

Stover, R. H. Bacterial rhizome rot of bananas. Phytopathology 49: 290-292. 
7 Mai 1959. 

Todd, E. H. & Atkins, John G. White tip disease of rice. II. Seed treatment 
studies. Phytopathology 49: 184-188. 9 Apr 1959. 

Tomlinson, J. A., Shepherd, R. J. & Walker, J. C. Purification, properties and 
serology of cucumber mosaic virus. Phytopathology 49: 293-299. 7 Mai 
1959. 

Trione, Edward J. The pathology of Phytophthora lateralis on native 
Chamaecyparis lawsoniana. Phytopathology 49: 306-310. 7 Mai 1959. 

Yarwood, C. E. Virus increase in seedling roots. Phytopathology 49: 220-223. 

9 Apr 1959. 
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GENERAL BOTANY 
(including biography and nomenclature) 

Baehni, Charles. B. P. G. Hochreutiner, 1873-1959. Taxon 8: 81-83. 21 Apr 
1959. 

Bell, P. R. A. H. G. Alston, 1902-1958. Taxon 8: 83-86. 21 Apr 1959. 

Cain, A. J. Deductive and inductive methods in post-Linnaean taxonomy. Proe. 
Linn. Soc. 170: 185-217. 25 Apr 1959. 

Cain, A. J. The post-Linnaean development of taxonomy. Proce. Linn, Soe. 
170: 234-244. 25 Apr 1959. 

Clark, Daniel D. Lewis Knudson, 1884-1958. Pl. Physiol. 34: 176. Mar 1959. 

Demerec, M. Albert Francis Blakeslee. Geneties 44: 1-4. port. Jan [Mai] 1959. 

Posberg, F. R. Man as a dispersal agent. Southw. Nat. 3: 1-6. 1958 [1959]. 

Heslop-Harrison, J. Variability and environment. Evolution 13: 145-147. 
Mar 1959. 

Maheux, Georges. Omer Caron, 1893-1959. Nat. Canad. 86: 53-56. Mar—Apr 
1959. 

Miintzing, Arne. Darwin's views on variation under domestication in the light 
of present-day knowledge. Proc. Am. Philos. Soc. 103: 190-220. Apr 1959. 

Savin, Marion B. & Abrahams, Harld J. The botanical library of Thomas Jef 
ferson. Jour. Elisha Mitchell Soe. 75: 44-52. Mai 1959. 

Sinnott, Edmund W. Albert Francis Blakeslee, November 9, 1874—November 
16, 1954. Natl. Acad. Sei. Biogr. Mem. 33: 1-38. port. 1959. 

Stearn, William T. A botanist’s random impressions of Jamaica. Proe. Linn. 
Soc. 170: 134-147. pl. 18. 25 Apr 1959. 

Stebbins, G. Ledyard. The role of hybridization in evolution. Proce. Am. Philos. 

Soe. 103: 231-251. Apr 1959. 
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Names of contributors are printed in CAPITALS. Names of new genera, species, 
varieties, forms and combinations are printed in bold face. Numbers in italic refer to 
pages on which the name is listed as a synonym. Numbers in bold face refer to pages 
on which the name is accompanied by a description or illustration. 


Acalypha rhomboidea, 67; virginica, 67 

Acanthopanax pentaphylla, 348 

Acer barbatum, 112; drummondii, 116; 
negundo, 67, 114, 115; platanoides, 346; 
rubrum, 138, 223, 417; saccharinum, 114, 
115, 222; saccharophorum, 199; saccha- 
rum, 112, 227 

Acerates viridiflora, 114 

Achillea millefolium, 222, 346 

Acorus calamus, 225 

10, 11; spinescens, 4, 9, 10 

417 

Aegilops crassa, 203; cylindrica, 118, 203; 


Acrosiphonia, 4, 
Adiatum pedatum, 112, 


triuncialis, 203 
Aesculus discolor, 112 
Agastache ne pe toides, 347 


Agave virginica, 118 


Agrimonia gryposepela, 222 
Agropyron repens, 418; smithii, 118 
Agrostis alba, 222, 418; elliottiana, 
229; hyemalis, 418 
Ailanthus, 346: 
Albizzia, 417 
Alfaroa, 190, 191, 194, 195; costaricensis, 
190, 191, 192, 194, 195, 197, 198; 
costaricensis var. elongata, 191, 193, 194, 
197, 198; elongata, 190; hondurensis, 
191, 193, 194, 195, 197, 198; manningii, 
191, 193, 194, 195, 197, 198 
Allium stellatum, 113; tricoceum, 
Alnus serrulata, 114, 115, 225 
Aloé, 81, 82, 83, 86; ciliaris, 81; ciliaris 
81; 84; 
speciosa, Tid- 


118, 


altissima, 223 


112 


Davyana, 
83; 


var. tidmarshii, 

matriformis, 83; 
marshii, 81 

Ambrosia elatior, 114; trifida, 114, 222 

Amelanchier, 268 

Ammannia coccinea 117, 

Ammophila breviligulata, 418 

Amorpha canescens, 117; fruticosa, 113 

Ampelopsis arborea, 113; brevipedunculata, 
346 

Andromeda glaucophylla, 64 

Andropogon gerardii, 114, 117; scoparius, 
114, 117; virginicus, 418; virginicus var. 
abbreviatus, 138 

Androsace occidentalis, 230 

Anthemis arvensis, 222; nobilis, 118 


Anthoranthum, 305; odoratum, 418 








Anthriscus sylvestris, 202 

Antirrhinum majus, 290 

Aplectrum hyemale, 111, 112 

Apocynum, 283 

Arabis lyrata, 417; pyenocarpa, 113 

Aralia racemosa, 112 

Arenaria patula, 229, 230 

Arisaema triphyllum, 112 

Aristida oligantha, 346; purpurascens, 118, 
346; tuberculosa, 65 


Aristolochia serpentaria, 112; tomentosa, 
112, 113 

Aronia, 268 

Arrhenaterum elatius, 418 

Artemisia, 380 

Asarum canadense, 225 

Asclepias, 283; exaltata, 112; incarnata, 
226, 414; syriaca, 64; tuberosa, 64; 
variegata, 117; verticillata, 118 

Ascyrum multicaule, 117 

Aspergillus, 368, 372; flavus, 368, 369, 


372; platyneuron, 117, 417, 418 
Asplenium resiliens, 113; trichomanes, 112 


Aster, 346; anomalus 118; ericoides, 67; 
macrophyllus, 346; multiflorus, 67; 
99°90. 


demotus, 67; simplex, 222; 


subulatus, 65; turbinellus, 117; vimineus, 
0 


Astragalus canadensis, 115; distortus, 230 

Astroloba, 81, 84, 87 

Athyrium Filixafemina, 418; pycnocarpon, 
112; thelypteroides, 112 

patula, 346; tatarica, 202, 


pilosus var. 


Atriplex, 202; 
203 

Avena, 255; sterilis var. culta, 248 

Avundinaria gigantea, 115 

Azalea nudiflora, 417 

Azolla, 417; mexicana, 115 

Baccharis, 268 

Bacopa rotundifolia, 115 

Baeomyces roseus, 129 

Baptisia leucantha, 117 

Bassia hirsuta, 65 

Bazzania, 308, 323, 327, 334, 394, 401, 405, 
408; acanthostipa, 400; acuminata, 317, 
319, 331; adnexa, 411; affiis, 316, 320, 
323, 331; ancistrodes, 401, 404; aramti- 
stipula, 323; arcuata, 315, 317, 319, 328, 
329, 336, 339, 340, 402; arcuata f. 
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robustior, 341; armatistipula, 394, 395; 


asperistipula, 401; aurescens, 317, 328; 
bidens, 320: bidens var. heterodonta, 
$11; boliviana, 400, 403, 404; brasilien- 
sis, 320: breuteliana, 317, 328, 329, 330, 
341: canelensis 399, 405, 407, 408; 


chilensis, 316, 323, 329: chimborazensis, 
316, 317, 328, 330, 333; convera, 409, 
$10; crassidentata, 317, 318, 333, 337, 


338; cubensis, 394, 395; cuneistipula, 313, 


315; denticulata, 315, 316, 325: dentibus 


minoribus, 319: diversicuspis, 317: 
elongata, 316, 317, 318, 327, 337; eg 


gersiana, 323, 394, 395: gqlaziovii, 317, 
328, 335, 339: falcata, 400, 401, 404; 
fendleri, 394, 395; heterostipa, 409, 410, 
411: hookeri, 400, 402: humifusa var. 
olivacea, 411; jamaicensis, 318, 319, 339: 
latidens, 318, 334, 335: liebmanniana, 
$00, 405: lindigii, 319; longa, 317, 318, 
331, 334, 335, 337, 338; longa var. 
papillata, 334; longistipula, 318, 325, 
329, 231, 334; macrostipula, 400, 407, 
408; Novae-zealandiae, 399: oleracea y. 
Botrytis, 389; pallide-virens, 316, 317, 
318, 337, 339: peruviana, 394, 395, 396, 
397, 399; phyllobola, 314; placophylla, 
399, 405, 407, 408; platystipula, 313, 
314; pycnophylla, 323, 394, 395; quadri 


907 o- 


crenata, 316, 327, 335; robusta, 400, 402, 
$03, 404; roraima, 334; roraimensis, 313, 
314; schlimiana, 400, 401; schwaneck 
iana, 394, 395; serrata, 316, 321, 323; 
skottsbergti, 395, 396, 397, 399; spini 
gera, 404; spruceana, 317, 409, 410; ste- 
phani, 410; stolonifera, 316, 317, 320, 
323; sublonga, 317, 327, 334, 335; tale 
ana, 316, 317, 325, 329; Tayloriana, 409; 
teretiuscula, 400, 405; trichoidea, 320; 
tricrenata, 318, 333, 334; tricuspidata, 
318, 331; vincentina, var. macrophylla, 
411; viridissima, 330; wrightii, 319, 329, 
339, 340, 341. 

BENTON, ALLEN H.: Workbook for field 
biology and ecology (Review), 145 

BERNARD, JOHN M. (Review), 349 

Betula nigra, 114, 115, 222 

Bidens, 114; cernua, 115; cosmosa, 115; 
connata, 115; vulgata, 346. 

BoLtp, Haroutp C.: Morphology of plants 
(Review), 140 

Bochmeria cylindrica, 224, 346 

Boletus acanthoides, 130, 131, 134, 135 
giganteus, 130 

Bonnetia, 337 

Bouteloua curtipendula, 114 
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BOWDEN, WrAy M.: Phylogenetic re- 
lationships of twenty-one species of 
Lobelia L. Section Lobelia, 94 

Brachyelytrum erectum, 117 

Bromus, 297; mollis, 118; purgans, 117; 
tectorum, 203 

Brown, Harry Darrow: Effects of re- 
spiratory inhibitors upon nectar secretion 
in Antirrhinum, 290 

BROWN, WALTER V.: The epiblast and 
coleoptile of the grass embryo, 13 

BUELL, MURRAY F. AND HELEN F. BUELL: 
Aspen invasion of prairie, 264 

Bulbostylis capillaris, 118, 230 

BURKHOLDER, PAUL R., LILLIAN M. BURK- 
HOLDER AND JUAN A. RIVERO: Some 
chemical constituents or turtle grass, 
Thallassia testudinum, 88 

‘akile edentula, 417 

aleycocarpum lyonii, 113 

‘allitriche hete rophylla, 117 

‘aloporus scanthoides, 130, 135 

‘'ampanula rotundifolia, 112 

‘ampsis, 283 

amptosorus rhizophyllus, 113 

‘antharellus auranticus, 64 

‘apse lla, 239 

‘ardamine parviflora var. arenicola, 229 

‘arex, 114; annectens, 117; brachyglossa, 
115; careyana, 112; caroliniana, 116; 
cosmosa, 116; crinita, 116: crus-corvi, 
116; grayti, 116, 225; lanuginosa, 116; 
lupuliformis, 116; lupulina, 116; musk- 
ingumensis, 116; silicea, 65; spargani- 
oides, 112; torta, 115; tribuloides, 116; 
trisperma, 417; vulpinoidea, 115 

Carga alba, 66; glabra, 66 

CARPENTER, G. M.: A color variant of 
Habenaria cristata, 137 

Carpinus caroliniana, 224 

Carya cordiformis, 227; glabra, 117; 
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illinoensis, 116; laciniosa, 116; ovalis, 
202; ovata, 222: texana, 118, 228; 
tomentosa, 202 

Castanea dentata, 417; sativa, 417 

Catalpa, 283 

Caulerpa, 163; elongata, 163; elongata f. 
disticha, 164; serrulata, 164; urvilliana, 
163, 164: urvilliana f. tristicha, 165 

Caulophyllum, 346 

Cedrus, 283 

Celastrus orbiculatus, 118 

Celtis occidentalis, 112, 417; pumila, 113 

Cenchrus pauciflorus, 65; tribuloides, 418 

Centunculus minimus, 230 

Cephalanthus occidentalis, 225 

Cerastium vulgatum, 346 
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ratozamia mexicana, 283 
rcis canadensis, 418 
rioporus montanus, 130, 135 
ropegia, 283 

Cetraria islandica, 129 

Chaetophoma, 368, 369, 372 

Chamaecyparis, 235, 284 

Chamaedaphne calyculata, 64 

CHAPMAN, CLARA: Spring flowers of the 
lower Columbia Valley (Review), 421 

Chara, 68, 181; abnormiformis, 72; 
aculeolata, 172; altaica, 173; ampleza, 
173; arcuatofolia, 173; arrudensis, 68, 
173; aspera, 173, 181; australis, 173; 
baltica, 173: baueri, 173; bohemica, 
173; brachypus, 173; braunii, 173, 175, 
181; brionica, 173;  brittonti, 173; 
buckellii, 173; burmanica, 173; canes- 
cens, 173, 181; capensis, 173; chryso- 
spora, 173; compacta, 173; cocinna, 173; 
conimbrigensis, 173; connivens, 173; con 
fraria, 68, 173, 181: corallina, 173: 
corfuensis, 173; coronatiformis, 173; 
crinitiformis, 173: cubensis, 173; 
curtissti, 173; delicatula, 173, 181; 
denudata, 68, 173: desmacantha, 173; 
disjuncta, 173; dissoluta, 68; domini, 
173; drummondii, 173; ecklonii, 173; 
erythrogyna, 173; evoluta, 173; excelsa, 
173; fibrosa, 174; filicaulis, 174; 
filiformis, 174; fischeri, 174; formosa, 
174; fragifera, 174; fulgens, 174; gali- 
oides, 174; globata, 174; globularis, 
174, 181; grovesii, 174; gymnopitys, 
174, 181; handae, 174; hansenii, 174; 
hatei, 174; hereroensis, 174; hippelliana, 
174; hirsuta, 174; hispida, 174; horne 
mannii, 174, 181; hungarica, 174; hy- 
dropitys, 174; hyponoides, 174; im- 
perfecta, 174; inconnexa, 174; inermis, 
174; infirma, 174; intuwmescens, 174; 
javanica, 174; jubata, 68; kenoyeri, 174; 
keukensis, 174; kieneri, 174; kirghi- 
sorum, 174; kraussiana, 174; lamyana, 
174; leiopitys, 174; leptopitys, 174; 
leptosperma, 174; longifolia, 174; mau- 
retanica, 174; mollusca, 174; morongii, 
174; mucronata, 174; muscosa, 175; 
myriophylla, 175; mordhoffiae, 175; 
nuda, 175; oedophylla, 175; pallida, 
175; palmeri, 175; papillosa, 175; pash- 
anti, 175; pelosiana, 175; phaeochiton, 
175; pistianensis, 175; poopoensis, 175; 
pseudo-brachypus, 175; Rabenhorstii, 
68; rusbyana, 175; salina, 175; sanctae- 
margaritae, 175; scepusiensis, 175; 
schaffneri, 175; schroederi, 175; se- 
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juncta, 175; sibirica, 175; socotrensis, 
175; squamosa, 68; stachymorpha, 175; 
strigosa, 175; submollusca, 175; sue- 
cincta, 175; tanyglochia, 175; tenera, 
175; tenuispina, 175; tomentosa, 175; 
verticulata, 175; vulgaris, 68, 175, 181; 
wallichii, 175; zeylanica, 173, 175 

Cheilanthes feei, 113; lanosa, 118 

Chelone glabra, 116 

Chenopodium polyspermum, 111 

Chicorium, 283 

Chimaphila maculata, 64 

Chloris verticillata, 118 

Chrysopsis, 65 

Chrysosplenium ioense, 417 

Cicuta maculata, 225, 346, 417, 418 

Cinna arundinacea, 115, 225, 418 

Cirsium vulgare, 222 

Cladomeris acanthoides, 135 

Cladonia alpestris, 129; decorticata, 129; 
mateocyatha, 129; turgida, 129 

Cladophora, 4, 11 

Claviceps balansoides, 57; flavella, 57; 
pallida, 57 

Claytonia, 283; virginica, 225 

Cleome speciosissima, 111 

Clethra alnifolia, 346 

Clitoria mariana, 117 

CLuM, Haroup H. (Review) 420 

Cocculus carolinus, 113 

Codiolum, 1, 2, 3, 5, 9, 10, 11; gregarium, 
1; petrocelidis, 1, 2, 3, 5, 7, 9, 10, 11 

Collinsia verna, 111, 112; violacea, 229, 

230, 233 

Commelina communis, 222; virginica, 114, 
115 

Conferva coalita, 11 

Conioselinum, 376; chinense, 376 

Conium maculatum, 416 

Conringia orientalis, 118 

Convolvulus repens, 417; sepium, 417 
sepium forma malachophyllus, 417 

Corallorhiza wisteriana, 111 

Cordyceps, 46; acicularis, 49; albella, 47; 
albida, 47; amazonica, 49; arbuscula, 51, 
52; atrobrunnea, 52; australis, 53, 55 
barnesti, 52; bicephala, 53, 55, 56; bra- 
siliensis, 50; cicadicola, 49, 51; cinnabar- 
ina, 54; coccinea var. subochracea, 50; 
curculionum, 53, 55, 56; dipterigena, 56; 
erotyli, 49; flavella, 49, 57; flavobrun- 
nescens, 50; fleischeri, 52; gentilis, 53; 
gracilis, 56,57; grylli, 51; huberiana, 55; 
juruensis, 49; lachnopoda, 53; langlosii, 
47: martialis, 54; militaris, 50; mitrata, 
50; nipponica, 49; nutans, 53, 56; 


xo 


obtusa, 52; olivaceo-virescens, 50; op- 







































hioglossoides, 50; owariensis, 51; oxy 
: cephala, 52, 53; parasitica, 50; parvula, 
’ 46, 49; petuchii, 47, 49; polyarthra, 49, 
52; proliferans, 55; ramosa, 47, 50; 

sphecocephala, 53; stylophora, 52; sub- 

: flavida, 47, 49; submilitaris, 54; thry 
soides, 53; tricentri, 56; tricentrus, 53; 


trinidadensis, 46, 47, 49; 


formis, 50; uleana, 47 


typhulac 


Corema, 268 
Coreopsis palmata, 117 
CORILLION, RoBertT: Les Charophyeées de 
France et d'Europe Occidentale (Re 
' view), 68 
Cornus amonum, 64, 67, 223; foemina, 116; 
paniculata, 67; racemosa, 64; stolonif 
era, 115 


Corydalis aurea, 230; crystallina, 233 


4 Corylus americana, 64, 417; cornuta, 64 
’ Corynephorus canescene 65; canescens, 347 
‘ Crataegus, 222, 239, 241, 268, 418; engel 


manti, 118: viridis, 116 

CREIGHTON, HARRIET B.: (Review), 140 

Crinum, 283 

: Crocynia membranacea, 126, 128 

: Crotonopsis elliptica, 118, 230 

P Cryptogamma, 262 

Cryptomeria, 283, 284 

Cryptotaenia canadensis, 225 

Cunila origanoides, 117 

Cupressus, 283, 284 

Curvularia, 368, 370, 371, 372, 373: inter 
seminata, 368 

‘ Cyanastrum cordifolium, 387 

Cycloloma atriplicifolium, 65, 115 

Cynanchum, 201; medium, 201, 203, 346: 
nigrum, 201; officinale, 201; Vincetori 
cum, 20] 

Cyperus, 65; esculentus, 65; filicinus, 65, 
L111; filiculmis var. macilentus, 118; 
grayii, 65; pseudovegetus, 115; schwein 
itzii, 118 

Cypripedium parviflorum, 111, 112 

Cystopteris bulbifera, 113 

Dactylis glomerata, 418 

Danthonia compressa, 346; spicata, 118, 
346, 418 

Datura, 60; inermis, 391; innowia, 118; 
Stramonium, 392; Wrightii, 392 

DAUBENMIRE, R. F.: Plants and environ 
ment (Review), 349 

Daucus, 283; carota, 222; pusillus, 118 

Delphinium tricorne, 112 

Dennstaedtia, 262; punctilobula, 418 

Deschampsia flexuosa, 418 

Desmodium canescens, 117; dellenii, 66; 

glabellum, 66; glutinosum, 347; laevi 
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gatum, 117; nudiflorum, 347; perplexum 
66 

Dianthera americana, 115 

Dianthus deltoides, 347 

Diarrhena americana, 112 

Dicentra canadensis, 111 

Dicentra cucullaria, 111 

Digitalis, 283 

Digitaria sanguinalis, 65 

Diodia virginiana, 116 

Dioon, 283 

Diploschistes seruposus, 126 

Diospyros, 283 

DittTMER, HowArpD J.: A method to deter- 
mine the length of individual roots, 59 

Dodecatheon frenchii, 112 

Dortmanna, 95 

Drosera intermedia, 64; rotundifolia, 64 

Dryopteris hexagonoptera, 112; novebora- 
censis, 418; phegopteris, 417; thelyp- 
teris, 116 

Dryptodon anomalus, 166 

Dyssodia papposa, 118 

Echinodorus cordifolius, 116 

Echites, 245; parviflora, 245; umbellata, 
245; woodsoniana, 245, 246 

Ectocarpus, 4 

Eichnodurus rostratus, 115 

Elaeagnus angustifolia, 65 

Elatine triandra, 202; triandra var. tri- 
andra, 203 

Eleocharis acicularis, 114, 115; palustris, 
225; smallii, 117 

Elephantopus carolinianus, 117 

Elscholtzia, 202; ciliata, 202, 203 

Elymus riparius, 66; virginicus, 418 

Emericellopsis, 120, 121, 122, 123, 124; 
humicola, 121; minima, 121; mirabilis, 
120, 121, 122, 124; terricola, 120, 121, 
122; terricola var. glabra, 121; salmo- 
synnemata, 121 

Empetrum, 268 

Engelhardtia, 190, 191, 194, 197; guate- 
malensis, 190, 191, 193, 194, 196, 197, 
198; mexicana, 191, 193, 197, 198; Oreo- 
munoa, 196; pterocarpa, 190, 191, 193, 
194, 195, 196, 197, 198 

Ephedra, 140, 283 

Epichloé typhina, 347 

Epifagus virginiana, 112 

Epigaea repens, 348 

Epilobium, 418; adenocaulon, 347; colo- 
ratum, 347; hirsutum, 65, 347 

Equisetum arvense, 417; sylvaticum var. 
pauciramosum f. multiramosum, 66 

Eragrostis hypnoides, 114, 115; pectinacea, 
346; pilosa, 346, 418 
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Eranthis hyemalis, 346 

Erianthus alopecuroides, 117 

Erigenia bulbosa, 111, 112 

Erigeron annuus, 222 

Eriochloa contracta, 118 

Eriophorum virginicum, 138 

Erotylus, 49 

Erucastrum gallicum, 118 

Erythraea, 387 

Erythrina, 283 

Erythronium, 112, 283; albidum, 112; 
americanum, 112, 225 

Kuonymus obovatus, 112 

Eupatorium, 65; album, 64, 66; dubium, 
65; hyssopifolium, 64, 65; maculatum, 
225; perfoliatum, 65, 66, 67, 116, 225; 
pilosum, 65; purpureum, 64, 66 

Euphorbia maculata, 67; supina, 67; ver- 
miculata, 111 

Hutupa, 95 

Fagus grandifolia, 112, 199, 226, 417 

Fan, KunG-Cuu: Studies on the life his- 
tories of marine algae I. Codiolum Petro- 
celidis and Spongomorpha Coalita, 1 

FERRY, JAMES F. AND HENRY S, WARD: 
Fundamentals of plant physiology (Re- 
view), 420 

Festuca elatior, 418 

FIDALGO, OSWALDO: Binomial combina- 
tions related to Polyporus Acanthoides 
Fr., 130 

Field Trip Reports, 64, 139, 348, 416 

Forestiera acuminata, 115 

FOSTER, ADRIANCE 8S. AND ERNEST M. GirF- 
FORD, JR.: Comparative morphology of 
vascular plants (Review), 418 

Fragaria, 239, 241 

Fraxinus americana, 114, 223, 417; quad- 
rangulata, 113 

Froelichia, 65, 347; floridiana, 66; gracilis, 
65, 66 ' 

FULFORD, MARGARET: Studies on American 
Hepaticae 7. A supplement to “The genus 
Bazzania in Central and South Amer- 
iea.” Part 1. Introduction and the sub- 
genus Bidentatae, 308; Studies on Amer- 
ican Hepaticae. 9. A supplement to “The 
genus Bazzania in Central and South 
America.” II. Tridentatae, 394 

Galax aphylla, 417 

Galium pilosum, 117 

Gasteria, 81, 82, 83, 84, 85, 86, 87; acinaci- 
folia, 85; armstrongti, 82; augustiarum, 
85; beckeri, 82-85, 87; brevifolia, caes- 
pitosa, 85; cheilophylla, 85, 86; decip- 

iens, 85; Ernesti-Ruschii, 82, 85; 

gigantea, 85; glabra, 85; humilis, 85; 
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lignosum, 85; liliputana, 85; maculata, 
82, 86; neliana, 85; neliana vy. Poell. 82; 
nigricans, 85, 86; nigricans var. crassi- 
folia, 86; pillansii, 82; poellnitziana, 
85; pulchra, 85; retata, 85; Schweicherd- 
tiana, 85; stayneri, 82; subverrucosa, 85; 
sulcata, 86; verrucosa, 85; zeyheri, 83, 87 

Gentiana clausa, 66 

Geocarpon, 228-231, 233-235; minimum, 
228, 230, 231, 233, 234 

Geranium, 346; nepalense, 346; sibiricum, 
346 

Gerardia fasciculata, 111; flava, 67; vir- 
ginica, 67 

Gesneria, 283 

Geum canadense, 224, 225; virginianum, 
117 

GILKEY, HELEN M.: Weeds of the Pacifie 
Northwest (Review), 204; (Reviews), 
342, 349, 421 

Gingko, 140, 286, 287, 288 

Glechoma hederacea, 225 

Gleditsia triacanthus, 224 

Gionium stellatum, 66 

Gloxinia, 283 

Glyceria melicaria, 66; septentrionalis, 
116; striata, 115 

Gnetum, 140 

Goodyera pubsecens, 112 

Gossypium, 237, 241, 243; hirsutum, 238, 
244 

Graptopsaltria nigrofuscata, 54 

Gratiola neglecta, 66 

GRAVES, ARTHUR H.: (Review), 141 

GRAY, Peter: Handbook of Basie Micro- 
technique (Review), 351 

Grifolia acanthoides, 134, 135 

Grimmia, 228; elatior subsp. anomala, 166; 
hartmanii, 169, 170; hartmanii var. 
anomala, 166, 169, 170; Hartmanii subsp. 
anomala, 166; montenegrina, 169; Phil- 
bertiana, 166; Phyllantha, 166 

Guava, 283 

Habenaria, 137, 138; blethariglottia, 64; 
clevellata, 64; cristata, 137; Lacera, 64; 
peramoenca, 116; psycodes, 64 

HALE, Mason E.: Studies on lichen growth 
rate and succession, 126 

Falimeda, 160; bikinensis, 160, 161, 163; 
fragilis, 160, 161; incrassata, 160, 163; 
incrassata f. tripartita, 163; opuntia, 
160, 162, 165: opuntia f. elongata, 161; 
opuntia f. renschii, 161; opuntia f. tri 
loba, 161; stuposa, 160, 162; taenicola, 
160, 162 

HARRINGTON, H. J.: How to identify plants 
Review), 146 
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Haworthia, 81, 82, 84, 86, 87; altilinea, 
86: attenuata, 86; 


angustifolia, 86; 
cooperi, 86; cymbiformis, 86; hurlngii, 
86; Reinwaradtii, 83, 84, 86, 87; ryderi- 
ana, 86; uwitewaaliana, 86 

HepBerG, OLOv: Systematics of today 
Review), 349 

Helicoma, 268, 371, 372, 3 

Hemerocallis, 283 

Hemicarpha micrantha, 114, 115 

Hemipogon, 95 

Iiemiramphus brasiliensis, 92 

Hepatica acutiloba, 112 

Herpetium scutigerum, 411 

Heterotheca, 65: subarillaris, 65, 347 

Heteroporus biennis, 133 

Huechera parviflora var. rugelii, 112 

Hexalectris spicata, 117 

Hibiscus 283; palustris, 225 

Hlieracium gronovii, 117; scabrum, 66 

Hircneock, C. Leo, ARTHUR CRONQUIST, 
MARION OWNBEY AND J. W. THOMPSON: 
Vascular plants of the Pacific North 
west (Review), 348 

Holcus lanatus, 118, 418 

Hordeum vulgare, 248 

Hottonia inflata, 115 

Houstonia minima, 229, 230; nigricans, 114 

Hoya, 283 

Hudsonia ericoides, 268; tomentosa, 268 

Hydnum crispum, 130, 132, 133, 134 

Hydrolea affinis, 116 

Hydrophyllum virginianum, 416 

Hymenocallis occidentalis, 116 

Hyoscyamus niger, 387, 389 

Hypericum, 283; denticultatum, 112; 
drummondii, 118; gentianoides, 118; 
mutilum, 114, 115 

Hypozxis hirsuta, 118 

Ilex crenata, 67; decidua, 116; glabra, 138; 
serrata, 67: verticillata, 67 

ILNICKI, RICHARD D.: (Review), 200 

Impatiens capensis, 224, 225 

Index to American Botanical Literature, 
69, 147, 206, 270, 353, 422 

Inula graveolens, 202, 347 

Ipomoea, 283 

Iris versicolor, 225; virginica var. shrevei, 
116 

Isanthus brachiatus, 114, 118 

Isoetes butleri, 229, 230; melanopoda, 117 

Isopyrum biternatum, 112 

Isotria verticillata, 348 

Itea virginica, 138 

Iva, 268; frutescens, 417 

JOHNSON, MARION A.: (Review), 420 


Juglans, 190; cinerea, 114, 227; nigra, 114, 


9o7 


Juncus bufonius, 114; diffusissimus, 111; 
effusus, 222; secundus, 113; tenuis, 114 

Jungermannia convexa, 409; placophylla, 
405 

Juniperus, 284; chinensis var. Pfizeriana, 
283; monosperma, 283; virginiana, 113, 
117 

Jussiaea diffusa, 115 

Kalmia angustifolia, 64, 417; latifolia, 417 

Kickzia elatine, 118 

KinG, J. R.: The freeze-drying of pine 
pollen, 383 

KNOBLOCH, IRVING W.: A preliminary esti- 
mate of the importance of hybridization 
in Speciation, 296 

Koeleria cristata, 114 

Krigia dandelion, 118; virginica, 229 

Kuhnia eupatorioides, 114 

Kyllinga pumila, 115 

Lactobacillus arabinosus, 90; mesente- 
roides, 90; casei, 90, 120 

Lamprothamnium, 181; aragonensis, 175; 
carrissoi, 175; macropogon, 175; papu- 
losum, 175; tolelanus, 175 

Laportea canadensis, 224 

Larix, 268; americana, 417 

Lathyrus odoratus, 411, 414 

LAWTON, ELVA: Fruiting Grimmia Hart- 
manii var. Anomala in America, 166 

Lecanora gibbosula, 128 

Lechea maritima, 65; minor 118; villosa, 
66 

Lecidea coarctata, 126, 128 

Ledum, groenlandicum, 64 

LEE, ADDISON E.: Variation in excised 
tomato root cultures, 41 

Leersia lenticularis, 116; oryzoides, 116, 
225; virginica, 112, 224, 225, 418 

Leiophyllum, 268 

Lemna minor, 115, 225, 417; valdiviana, 
115 

Lepidium perfoliatum, 347 

Leptochloa filiformis, 114, 115 

Lesquere lla, 297 

Lespedeza hirta, 117 

Liatris borealis, 67; cylindracea, 114; 
novae-angliae, 67; pycnostachya, 117; 
scabra, 117; scariosa, 67; squarrosa, 117 

ligusticum, 376, 377; Calderi, 374, 375, 
376, 377; californicum, 376; Canbyi, 
376; Grayi, 376; Porteri, 376 

Lilium, 383 

Limonium carolinianum, 417 

Linaria vulgaris, 222 

Lindera benzoin, 111, 112 
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Lindernia, anagallidea, 230; dubia, 114 

Linum medium, 118; striatum, 114, 115 

Liquidamber, 417 

Liriodendron tulipifera, 112, 227 

Lobelia, 94, 95, 98, 99, 100, 101, 102, 103, 
104, 107; amoena, 96, 100, 101, 102, 105, 
106; amoena var. amoena, 96; amoena 
var. glandulifera, 96; appendiculata, 96, 
97, 99, 100, 101, 104, 106; appendiculata 
var. gattingeri, 96; azurea, 101; ber- 
landieri, 95; boykinii 95, 99, 100, 102, 
104; brevifolia, 95, 96, 99, 100, 101, 105; 
campanulata, 96; canbyi, 95, 99, 100, 
101, 104; cardinalis, 64, 94, 95, 97, 98, 
99, 100, 101, 102, 105, 106, 107, 114, 115; 
cardinalis subsp. cardinalis, 97, 98, 105; 
cardinalis subsp. graminea, 97, 105; car- 
dinalis var. multiflora, 97; cardinalis 
var. phyllostachya, 97; cardinalis var. 
pseudosplendens, 97; colorata, 96, 101; 
dortmanna, 94, 95, 98, 99, 100, 104; 
elongata, 95, 96, 100, 101, 102, 105, 106; 
feayana, 95, 99, 100, 101, 104; flaccidi- 
folia, 96, 99, 100, 101, 104, 106; flori 
dana, 95, 98, 100, 101, 104; gattingeri, 
96, 97, 99, 100, 101, 104, 106; georgiana, 
96, 99, 100, 101, 105; georgiana var. 
azurea, 96, 100; glandulifera, 96; glan,- 
dulosa, 95, 100, 101, 102, 104; graminea, 
97, 105: halei, 96; hirtella, 96; hortensis, 
96; inflata, 94, 95, 98, 99, 100; kalmii, 
94, 95, 96, 98, 99, 100, 104; laxiflora, 
95; leptostachys, 96; ludoviciana, 96, 
100; mineolana, 98; nuttallii, 95, 99, 
100, 101, 104, 106; obtusifolia, 97, 98; 
paludosa, 95, 100, 101, 104; pauciflora, 
97, 105; puberula, 97, 99, 100, 101, 102, 
105, 106; puberula subsp. pauciflora, 97, 
100, 101; puberula subsp. puberula var. 
puberula f. simulans, 98; puberula var. 
mineolana, 97; puberula var. pauciflora, 
97; puberula var. puberula, 98, 100, 106; 
puberula var. simulans, 97, 98; rever- 
chonii, 97; rotundifolia, 95, 105; simu- 
lans 97; siphilitica, 94, 95, 96, 98, 99, 
100, 101, 102, 105, 106, 107, 114, 115; 
siphilitica var. ludoviciana, 96, 100, 105; 
siphilitica var. siphilitica, 105; speciosa, 
101, 102; spicata, 95, 96, 98, 99, 100, 
104, 117; spicata f. campanulata, 96; 
spicata var. campanulata, 96; spicata 


var. gattingeri, 96; spicata var. hirtella, 


96; spicata var. leptostachys, 96; spicata 
var. scaposa, 96; spicata var. spicata, 96; 
spicata var. spicata f. campanulata, 96 
vaughiana, 97, 100 

Lolium perenne, 418; temulentum, 118 
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Lomatium, 382; caruifolium, 379; eireum- 
datum, 379; Cous, 379; Frenchii, 377, 
378, 379, 382; leptocarpum, 379; Mace- 
Dougali, 380; monatum, 379; nevadense, 
380; Ravenii, 379, 380, 381, 382; Wat- 
soni, 379 

Lonicera japonica, 224; tacarica, 64 

Lophotocarpus calycinus, 115 

Lorinseria areolata, 417 

Lychnothamnus, 181; barbatus, 175 

Lycopodium adpressum, 67; lucidulum var. 
occidentale, 112; inundatum, 64 

Lysimachia clethroides, 346; nummularia 
224, 225; quadrifolia, 347 

Lythrum salicaria, 118 

MAaG, GrRAcE W., L. W. DURRELL AND 
MERLE G. PAYNE: A chromatographic 
study of the fungus Emericellopsis, 120 

McCorMick, JAcK: The living forest (Re- 
view), 350 

Maclura, pomifera, 224 

Magnolia acuminata, 112, 416; virginicum, 
138 

Mains, E. B.: Cordyceps species, 46 

MANNING, WAYNE E.: Alfaroa and Engel- 
hardtia in the new world, 190 

Marchantia polymorpha, 140 

MARENGO, NORMAN P.: The cytokinetic 
origin of the monolete spores of Poly- 
podium Virginianum, 259 

Mastigobryum, 323, 325, 330, 340, 341, 395, 
402, 409; arcuatum, 321, 327, 328, 339, 
401, 402; asperistipulum, 401; azuay- 
ense, 311, 320; bogotense, 323, 325, 329; 
bolivianum, 402, 403, 404; brasiliense, 
329, 339, 411: braunianum, 401, 402; 
breutelianum var. guadeloupense, 411; 
burchelii, 409, 411; cerinum, 395, 396, 
397, 399; chilense, 323, 325, 329; chim- 
borazensis, 329; columbicum, 325, 331, 
333; creberrimum, 397, 399; cuervi, 329, 
331, 334; cuneistipulum, 314, 315; de- 
ciduum f. etiolata, 333; decurrens, 411; 
dissodontum, 312; douint, 402; ecuado- 
rense, 336, 340, 341; faleatum, 401; 
fuegianum, 411; heterophyllum, 311, 
312, 313; heterostipum, 409, 410; humi- 
fusum, 401, 404; involutwm, 396; in- 
volutum f. minor, 399; javitense, 402, 
403; lechleri, 395, 396; lindigii, 319, 320, 
329; martianum, 327, 328, 329, 336, 340, 
341; martianum forma paupercula, 328; 
novae-hollandiae, 396; phyllobolum, 315; 
platycnemum, 411; portoricense, 331, 
334, 401, 402, 405; portoricense var. 
laxa, 411; richardianum, 409, 410, 411; 
roraimense, 311; schlimianum, 401; scu- 
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tigerum, 328, 333, 334, 329; skottsbergii, 

397 ; speciosum, 334; speciosum f. minor, 

334; stephani, 410, 411; stolonifera, 402; 

stoloniferum, 329, 336; subfaleatum f. 

minor 334; superbum, 402, 408; tenerum, 

313; teretiusculum, 401; venezuelanum, 

331, 411; vincentinum, 341 

ATHIAS, MILDRED AND LINCOLN COoON- 

STANCE: New North American Umbellif- 

erae—III., 27 

MAUNEY, JAcK R. AND ERNEST BALL: The 
axillary buds of Gossypium, 236 

Medicago arabica, 111, 118; orbiculata, 111 

Melissa officinalis, 118 

Mentha crispa, 118 

Mertensia virginica, 225, 226 


N 


Micromonospora, 22, 26; vulgaris, 26 


Mirabilis, 283 

Miscanthus sinensis, 418 

Mitchella repens, 112; diphylla, 112 

MOHLENBROCK, Rosert H.: Plant commu 
nities in Jackson County, Illinois, 109 

MONACHINO, JOSEPH: Supplementary notes 
on Cynanchum, Elscholtzia and other 
local plants, 201; TBC report, 344; A 
new Echites from Mexico, 245 

MonkK, Cart D.: Note on radial tree 
growth, 199 

Monotropa Hypopitys, 64; uniflora, 64, 112 

Moore, MAXINE RuTH (Review), 144 

MouUL, Epwin T.: The Halimeda and Cau- 
lerpa of Onotoa, Gilbert Islands, 159 

Mucor, 371, 372; spinescens, 368, 370, 371 

Muhlenbergia tenuiflora 66 

Myosotis sylvatica, 111 

Myosotis verna, 229 

Myrica carolinensis, 417; gale subglabra, 
64 

Myriophyllum heterophyllum, 115; verticil- 
latum, 115 

Naias flexilis, 115 

NARAYANASWAMI, S8.: Experimental studies 
on growth of excised grass embryos in 
vitro. II. Effeet of maleic hydrazide on 
embryo growth, 248 

Nelumbo lutea, 115 

Nephrodium, 259, 262, 263 


Nitella, 68, 181; nitella abyssinica, 175; 


acuminata, 175; allenii, 176; alleninda, 
176; annandalei, 176; annularis, 176; 
anomala, 176; arechavaletae, 176; asa- 
grayana, 176; axillaris, 176; axilliformis, 
176; avillocarpa, 176; baronii, 176; bas- 
tinii, 176; bengalensis, 176; bipartita, 
176; blankinshipii, 176; blowiana, 176; 
bonaerensis, 176; brachyteles, 176; bur- 
manica, 176; californica, 176; capillaris, 


176, 181; capillata, 176; capitellata, 
176; capitulifera, 176; cernua, 176; 
clavata, 176; comptonii, 176; confer- 
vacea, 176; conformis, 176; congesta, 
176; conifera, 176; coreana, 176; crispa, 
176; cristata, 176; dietyosperma, 176; 
diffusa, 176; dilatata, 176; dimorpha, 
176; divaricata, 176; dixonii, 176; doid- 
geae, 176; dregeana, 176; dualis, 176; 
duthieae, 176; elegans, 176; erecta, 177; 
expansa, 177; fallosa, 177; fascicularis, 
177; flagellifera, 177; flagelliformis, 
177; flexilis, 177, 181; fureata, 177; 
gelatinosa, 177; globulifera, 177; gloeo- 
stachys, 177; gracilens, 177; gracili- 
formis, 177; gracilis, 177, 181; gracil- 
lima, 177; grovesti, 177; quineensis, 177; 
habrocoma, 177; heterodactyla, 177; 
heterophylla, 177; heteroteles, 177; 
hookeri, 177; horikawae, 177; hyalina, 
177; inaequalis, 177; intermedia, 177; 
inversa, 177; japonica, 177; knightiae, 
177; lara, 177; lechleri, 177; liebergii, 
177; leonhardii, 177; leptoclada, 177; 
leptodactyla, 177; leptosoma, 177; lepto- 
stachys, 177; lhotzkyi, 177; longifurca, 
177; macounii, 177; madagascariensis, 
177; mauritiana, 177; megacarpa, 177; 
mexicana, 177; microcarpa, 178; micro- 
phylla, 178; minuta, 178; mirabilis, 178; 
missouriensis, 178; moniliformis, 178; 
monodactyla, 178; montana, 178; mori- 
okae, 178; morongii, 178; mucronata, 
178, 181; multipartita, 178; musasiensis, 
178; muthnatae, 178; myriotricha, 178; 
obtusa, 178; occidentalis, 178; ogivalis, 
178; oligogyra, 178; oligospira, 178; 
opaca, 178; orientalis, 178; ornithopoda, 
178; partita, 178; patula, 178; paucico- 
stata, 178; penicillata, 178; phauloteles, 
178; plumosa, 178; polycarpa, 178; poly- 
cephala, 178; polygyra, 178; praeclara, 
178; praelonga, 178; pseudoflabellata, 
178; pseudotenuissima, 178; pulchella, 
178; pusilla, 178; pygmaea, 178; remota, 
178; rigida, 178; robertsonii, 178; ro- 
busta, 178; saitoiana, 178; sejuncta, 
178; shinii, 179; sonderi, 179; spanio- 
clema, 179; sphaerocephala, 179; spici- 
formis, 179; spinosa, 179; stabilis, 179; 
stellaris, 179; stricta, 179; struthioptila, 
179; stuartii, 179; sublucens, 179; sub- 
spicata, 179; subtilissima, 179; suwma- 
trana, 179; superba, 179; syncarpa, 179; 
tanakiana, 179; tasmanica, 179; tenwis- 
sima, 179, 181; transilis, 179: trans- 
lucens, 179: tricellularis, 179; tubercu- 
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lata, 179; tumida, 179; tumulosa, 179; 
tuyamae, 179; uruguayensis, 179; ver- 
miculata, 179; wattii, 179; zeyheri, 179 

Nitellopsis, 181 

Notes, 68 

Nothoscordum bivalve, 118, 230 

Nuphar advena, 115, 225 

Nyssa sylvatica, 138, 222 

Obolaria virginica, 112 

Oenothera, 283; linifolia, 118 

Onoclea, 259, 261, 262, 263; sensibilis, 112, 
225, 259 

Onosmodium hispidissimum, 113 

Ophioglossum vulgatum, 112 

Opuntia arborescens, 60; compressa var. 
microsperma, 230; humifusa, 118, 230 

Orchis spectabilis, 111, 112 

Oreomunoa, 190; pterocarpa, 196 

Osmunda, 259, 261, 262; regalis, 259 

Oxalis europaea, 224, 225; stricta, 67; 
violacea, 229 

Oxydendrum arboreum, 348 

Oxypolis rigidior, 116 

Panax quinquefolias, 112 

Panicum amarum, 418; clandestinum, 418; 
hauchucae, 418; lindheimeri, 117; lineari- 
folium, 117; microcarpon, 418; virgatum, 
418 

Parmelia isidiata, 126, 127, 128, 129 

Parthenocissus quinquefolia, 225; quin 
quefolius, 113, 225 

Passiflora, 283 

Pellaea, 262; atropurpurea, 113 

Peltandra virginica, 225, 417 

Peltigera canina, 129 

Pennisetum, 249, 250, 251, 252, 253, 255, 
256; typhoideum, 248 

Petalostemum candidum, 114; purpureum, 
114 

Petrocelis, 2, 3, 5, 7, 9, 10; franciscana, 2, 
11; hennedyi, 2; middendorffii, 2 

Petunia, 283 

Paspalum fluitans, 115 

Phacelia purshii, 112 

Phaeolus croceus, 134, 135 

Phalaris arundinacea, 222 

Phleum pratense, 418 

Phlox bifida, 113 

Phoma, 367, 370, 372, 373 

Phragmites, 64; communis, 418 

Phyllanthus caroliniensis, 117 

Physalis, 283; barbadensis, 111 

Phytophthora infestans, 37 

Picea, 283; abies, 416 

Pilea fontana, 346; pumila, 224, 225, 346 


VOLUME 443 


Pinus mugho, 283; nigra, 417; rigida, 138, 
417; strobus, 199, 417, 418; sylvestris, 
144, 283; Taeda, 383, 386 
Plantago pusilla, 118, 229, 230; cordata, 
114, 115 
Plantanus occidentalis, 227, 114 
Pluchea, 65 
Poa, 305; alsodes, 112; annua, 418; chap- 
maniana, 229; compressa, 418; praten- 
sis, 222, 418; sylvestris, 112 
Podistera, 376 
Podocarpus macrophylla, 283 
Pogonia verticillata, 348 
Pouitis, JOHN: Cytological observations 
on the production of anthocyanins in 
certain Solanaceae, 387 
Polygonatum biflorum, 346 
Polygonatum canaliculatum, 346 
Polygonum, 114, 222, 414; arifolium, 225; 
cespitosum, 347; cuspidatum, 346; hy- 
dropiper, 222, 225; opelousanum, 116; 
pensylvanicum, 222, 225; persicaria, 222, 
225; sachalinense, 346; sagitatum, 116, 
225; setaccum, 116; tenue, 118 
Polymnia, 113; canadensis, 113; uvedalia, 
113 
Polypilus achanthoides, 134, 135 
Polypodium, 262; virginianum, 259, 261, 
262, 263; acanthoides, 131, 132, 133, 134, 
135; biennis, 134, 135; caeruleoporus, 66, 
204; confluens, 135; frondosus, 67; 
giganteus, 130, 131, 132, 135; holo- 
cyaneus, 66; montanus, 134; rufescens, 
130, 134 
Polystichum acrosticoides, 417 
Polytrichum, 129, 228 
Populus deltoides, 114, 115; heterophylla, 
116; tremuloides, 264 

Pontederia cordata, 418 

Porites, 89 

Potamogeton americanus, 115; diversi- 
folius, 115; friesii, 115; pectinatus, 115; 
pulcher, 115 

Potentilla anglica, 346; canadensis, 67; 
paradox, 114, 115; simplex, 67 

Proceedings of the Club, 203 

Protochara, 181; australis, 179; inflata, 
179 

Proteus vulgaris, 25 

Prunus maritima, 417; mexicana, 111, 113; 
serotina, 224 

Psoralea psoralioides, 117 

Pteridium, 262; aquilinum, 138, 417 

Pterocarya, 190 

Ptilidium pulcherrimum, 128 

Ptilimnium costatum, 116 





























































































































































































































































































































































Pulchea camphorata, 418 


Pycnanthemum flexuosum, 67; tenuifolium, 


67 

Pyrola americana, 348 

Pyrus, 268; arbutifolia, 67; atro pur 
purea, 67; malus, 224; melanocarpa, 67 

Quercus alba, 117, 138, 417; bicolor, 116, 
224; coccinea, 418; heterophylla, 418; 
lyrata, 116; macrocarpa, 116; mari 
landica, 117, 118, 228; michauzii, 116; 
palustris, 116, 222, 417; phellos, 417, 
418; rubra, 117, 227, 417, 418; rudkini, 
417; stellata, 117, 228; velutina, 117, 
417, 418 

Ranunculus praviflorus, 111, 118; pusillus, 
116; sardous, 118; scleratus, 116; sep 
tentrionalis, 114 

Raphanus sativus, 387 

Ratibida pinnata, 114 

Rhacomitrium phyllanthum, 166 

Rhamnus caroliniana, 113 

Rhexia virginica, 115 

Rhizobium trifolii, 28 

Rhizocarpon grande, 126 

Rhododendron serrulatum, 347: viscosum, 
347 

Rhus aromatica, 118; copalina, 66; glabra, 
66; radicans, 224, 268: toxricodendron, 
268, 417; typhina, 111, 112; verniz, 64, 
66 

Rhynchospora corniculata, 117 

Riecia fluitans, 417 

Rickett, H. W. (Review), 140, 265, 266 

RILEY, HERBERT PARKES: Polyploidy on 
Gasteria and Haworthia, 81 

Rinodina oreina, 126, 127, 128 

RitcHig£, Don: The effect of salinity and 
temperature on marine and other fungi 
from various climates, 367 

Robinia hispida, 348; pseudo-acacia, 417 

Rogers, Davip J. (Review), 350 

Rosa multiflora, 223; palustris, 116 

Rubus, 268; allegheniensis, 223; alumnus, 
111; Phoenicolasius, 417 

Rudbeckia amplezxicaulis, 118 

Ruellia humilis, 114, 117 

Rumex crispus, 222; fueginus, 114 

Russula, 64 

Ruta graveolens, 111 

Rynchospora alba, 138; alba f. laeviseta, 
64 

Sabatia stellaris, 418 

Sagina decumbens, 229, 230 

Sagittaria brevirostra, 115; latifolia, 116, 
418 

Salicornia, 418; ewropea, 417 
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Salix, 241; humilis, 117; interior, 114, 115; 
nigra, 114, 115, 225; sericea, 114, 115 

Salvia lyrata, 117 

Sambucus canadensis, 223 

Sanguinaria canadensis, 111 

Sanicula gregaria, 347 

Saponaria, 283 

Sarracenta purpurea, 64 

Sassafras albidum, 138 

Saururus cernus, 115, 116 

Saxifraga forbesii, 112; texana, 229, 233 

SCHWARTEN, LAZELLA, 69, 147, 206, 270, 
353 

Scirpus rubrotinctus, 225; koilolepsis, 230 

Scleranthus annuus, 229 

Scleroderma vulgare, 64 

Scoparius dalea, 60 

Scutellaria lateriflora, 115; leonardii, 117; 
nervosa, 112 

Scutiger, caeruleoporus, 66 

Sedum muttallianum, 230; pulchellum, 230 

Selaginella rupestris, 230 


Selenia aurea, 229, 230, 233 

Sequoia sempervirens, 141 

Sericocarpus, 346 

Setaria faberii, 347 

Sicyos angulatus, 113 

Silene stellata, 347 

Silphium, 117; integrifolium, 114 

Sistotrema flabellare, 134; rufescens, 130, 
132, 134, 135 

Sisyrinchium augustifolia, 67; grami 
noides, 67 

Sium, suare, 116 

SMALL, JOHN A.: (Reviews) 145, 146, 267, 
268, 351, 352; Skunk cabbage, Symplo- 
carpus Foetidus, 413 

Smilax bona-nox, 118; rotundifolia, 224 

Solanum, 31; caldasi, 38; carolinense, 222; 
chacoense, 37, 39; commersonii, 38; 
demissum, 31, 33, 35, 36, 37, 38, 39; 
garciae, 37, 39; gibberulosum, 31, 33, 35, 
36, 38, 39; Lycopersicum, 390; racemo- 
sum, 391; rybinii, 37, 39; Schickii, 31, 
36, 37, 38, 39; sisymbrifolium, 391; 
tarijense, 31, 35, 36, 37, 38, 39; to- 
ralapanum, 37, 39 

Solidago bicolor, 202; buckleyi, 118; 
graminifolia, 222; hispida, 117; juncea, 
64; latifolia, 112; nemoralis, 222; patula, 
116; radula, 113; rigida, 114; rugosa, 
222; tenuifolia, 65 

Sorghastrum nutans, 114, 117 

Sorghum, 304, 305 

Spartina, 89, 90, 92; patens, 418 
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Specularia leptocarpa, 230 

Spermolepsis inermis, 230 

Sphagnum, 138 

Spigelia marilandica, 112 

Spiraea prunifolia, 111; tomentosa, 418 

Spiranthes 418; 118; 
grayi, 117 

Spongomorpha, 3, 4, 5, 9, 10, 11; coalita, 
£4. 6.¢ 7.6 we 

Sporobolus cryptandrus, 113 

Stapelia, 283 

Staphylea trifolia, 111, 112 

STEERE, WILLIAM CAMPBELL: 
of Botany (Review), 139 

Stellaria graminea, 118 

Stellata, 347 

STEWARD, ALBERT NEWTON (Obituary), 342 

STEYERMARK, JULIAN A., JOHN W. VOIGHT 
AND ROBERT H. MOHLENBROCK: 
biological status of 
mum Mackenzie, 228 

Stipa, 14 

Stylophorum diphyllum, 112 

Stylosanthes biflora, 118 

Sueada, 65 


cernua, gracilis, 


Fifty Years 


Present 
Mini 


Geocarpon 


Swartzia montana, 170 

Swertia caroliniensis, 117 

SWINEBROAD, JEFF: (Review), 266 

Symphytum asperum, 347 

Symplocarpus, 414; Foetidus, 413 

Synandra hispidula, 111, 112 

Talinum praviflorum, 229, 230 

Tanacetus vulgare, 118 

Taxodium, 268; distichum, 116 

Taxus, 283, 284, 285, 286, 287, 288; brevi 
folia, 283, 284; baccata, 283, 287; cuspi- 
data, 283 


TENDLER, MOSES DAvip: Studies on ther 


mophilic actinomycetes, 17 


Tephrosia virginiana, 118 

Tetracera, 142 

Thalassia, 88, 89, 90, 91, 92, 93; 
richii, 162; testudinum, 88, 92 

Thalictrum dioicum, 225 


hemp 


Thermoactinomyces, 21, 26; monosporus, 
27; thalopophilus, 22, 26; viridis, 27; 
vulgaris, 21, 23, 24, 26, 27, 28, 29 

THIMANN, KENNETH V.: The physiology of 
forest trees (Review), 141 

Tilia americana, 114, 227 

Tolypella apiculata, 179; californica, 179; 
comosa, 179; coutinhoi, 179; fimbriata, 
179; giennensis, 179; glomerata, 179, 
181; gracilis, 180; hispanica, 180; in- 
tertexta, 180; intricata, 180; longicoma, 


VOLUME 445 
180; nidifica, 180; palhinhae, 68, 180; 
prolifera, 180; stipitata, 180 

Torreya, 67, 137, 199, 264, 342, 413 

Trachelomonas var. sphagnicola, 
216 

Trachyspermae, 95 

Tradescantia, 14, 283 

Trichoclaudium, 372 

Tridens pilosus, 14 

Trillium flexipes, 111, 112; 
111, 112; sessile, 111, 112 

Triphora trianthophora, 111, 112 

Triplasis purpurea, 65 

Tripsacum dactyloides, 418 

Triticum vulgare, 248 

Tsuga, canadensis, 417, 418 

TULECKE, WALTER: The pollen cultures of 
C. D. La Rue; A tissue from the pollen 
of Taxus, 283 

Typha, 346; latifolia, 116, 225 

Ulmus 117; 
rubra, 224 

Urospora, 1, 4, 11; mirabilis, 1; penicil- 
liformis, 1; petrocelidis, 1 

Urtica chamaedryoides, 113 

Utricularia cornuta, 64; gibba, 115 

Uvularia grandiflora, 112; sessilifolia, 112 

117; atrococcum, 
138; caesariense, 64; corymbosum, 417; 
oxycoccos, 64; vacillans, 118, 138 

Valeriana pauciflora, 111, 112 

VAN VECHTEN III, GEorGE W. AND MURRAY 
F. BUELL: The flood plain vegetation of 
the Millstone river, New Jersey, 219 

Verbena, 283; urticifolia, 225 

Veronica arvensis, 229; 
persica, 118; polita, 118 

Vernonia noveboracensis, 222 


denistii 


recurvatum, 


alata, americana, 114, 224; 


Vaccinium arboreum, 


229; 


peregrina, 


Vicia tetrasperma, 347 

Viola, 225, 297; 
pedata, 117 

Vitis, 115 

Viburnum, 283; acerifolium, 67, 225; alni- 
folium, 64; dentatum, 64, 67, 225; 
lentago, 64, 111; opulus, 64; prunifolium, 
67; recognitum, 116 


cucullata, 111, 112; 


Vinca, 283 

Viola, 416 

Vitis Labrusca, 142, 347; vulpina, 224 

WALKER, RutH I,.: Chromosome behaviour 
in F, hybrids between Solanum Demis- 
sum and three diploid species, 31 

Welwitschia, 140 

WincHesTEeR, A. M.: Genetics laboratory 
manual (Review), 144 
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Wirkus, E. R. Sister JEAN BaPTIST 


FERSCHL AND C, A. BERGER: The cytology 
Texanum DC. V. 
observations on cytology and 


Further 
breeding 


of Xanthisma 


behavior, 300 

Wor, FrepeRIcK T.: The chlorophyll con- 
tent of tea, 184 

W olffia 
115 

Woop, R. D.: 


columbiana, 115, 139; punctata, 


(Review), 68 
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CLUB 
Woop, R. D. AND K. IMAHORI: Geographi- 
eal distribution of Characeae, 172 
Woodsia obtusa, 112 
Xanthisma, 304, 305, 306; 
301, 303, 304, 306 
Xanthium 


teranum, 300, 
chinense, 114; echinatum, 417 
Zamia floridana, 283 

Zauschneria, 297 

Zea, 283, 304 


ZIMMERMAN, Percy W. (Obituary), 62 





G. K. HALL & CO. 


Announces 


THE FIRST COMPLETE REPRINTING 
of The Torrey Botanical Club 
CARD INDEX TO 
AMERICAN BOTANICAL LITERATURE 


At present there are no more than ten complete sets of this card 
index throughout the world. Since the first issue in card form in 
1894, approximately 85,000 titles have been entered. Readers of the 
Torrey Bulletin will recognize the importance of this unusual index. 
Being an author catalog of botanical books and papers written 
about or published in the American continents in the last seven 
decades, the Torrey Index in this reprinting offers a great oppor- 
tunity to libraries and research centers throughout the world to 
expand their research facilities. 

In addition to the existing index, G. K. Hall & Co. plans to print 
for the first time on cards the 5000 entries published in the Bulletin 
between 1886 and 1894, not previously available in card form. Also, 
annual supplements will be issued to enable purchases of the Index 
to maintain an up-to-date reference file. 

The price for the Index, 1894 to date, is $1150 plus shipping 
charges. The special supplement, 1886-1893, is available at $200. 
Current issues, amounting to about 1000 cards per year, will be 
published annually at four cents per card. 

Since this reprinting will be on a subscription basis, orders must 
be placed as soon as possible. After the press run has begun, no 
delivery guarantees can be made to those who have not been 
placed on the subscriber list. A 5% discount is available to those 
wishing to pay for subscription in advance of publication. Also, 
arrangement may be made to spread payments over a three-year 
period. 


Address all orders or inquiries to: 


G. K. HALL & CO. 


Department TB 
97 Oliver St., Boston 10, Mass. 













MAXIMUM STORAGE 


HERBARIUM 
CASES 


NOW IN USE IN OVER 115 
UNIVERSITIES, BOTANICAL 
GARDENS, NATIONAL 
PARKS, ETC. 


since their introduction! 






SPECIFICATIONS 
STANDARD HERBARIUM 
841,” High, 27-13/16” Wide, 
18-25/32” Deep 
JUNIOR MODEL HERBARIUM 
40” High, 27-13/16” Wide, 
18-25/32” Deep 















Lane Herbarium Case 
The Accepted Stand- 
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Abilene Christian College Tulane University Olympic National Park 
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Levisiana Polytechnic Institute University of Idahe Emory University 
Leyele University University of Nevada U. S. Dept. of Agriculture 
Okichema Agricvitural & University of Texes Oregon State College 
Mechanical College University of Wisconsin Riverside Municipal Museum 
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Yele University 
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Air-Tight and Insect 


JUNIOR MODEL stein. covemn 


Three-Point Compression 
Type Locking Mechanism 


HERBARIUM CASE ° iter" 


e Right or Left Doors 
Double-Wall All-Steel 
IDEAL FOR Construction 


SUPPLEMENTAL USE, 
WORK TABLE, 
UNDER WINDOWS, 
SMALL 
COLLECTIONS, 
STUDENTS, ETC. 


Lane “Junior Model” 


A WORK TABLE IN THE LABORA- Herbarium Case 


TORY WITH LINOLEUM COVERED 
WORKING TOP. 


ALL LANE HERBARIUM CASES ARE DELIVERED 
COMPLETELY ASSEMBLED AND READY FOR USE. 
WRITE FOR COMPLETE DETAILS. 
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The Torrey Botanical Club 


Announces the publication of 


MEMOIRS OF THE 
TORREY BOTANICAL CLUB 


Volume 21, Number 1 


MONOGRAPH OF THE GENUS 
ARGEMONE FOR NORTH AMERICA 
AND THE WEST INDIES 


by 
GERALD B. OWNBEY 


Department of Botany, University of Minnesota 
Minneapolis, Minnesota 


159 pages * 104 illustrations . 22 range maps 


This study, based on ten years of intensive field, laboratory, and herbarium 
investigation, presents keys, taxonomic descriptions, bibliographic notes, 
chromosome studies, hybridization experiments, morphological analyses, 
lists of exsiccatae, and literature reviews for a genus that has never before 
been so carefully and completely studied by an American botanist. 


Price $2.00 


Address orders to 


Dr. Jack McCormick 
The American Museum of Natural History 
New York 24, N. Y. 


Please make checks payable to The Torrey Botanical Club 








FINE MICROSCOPE SLIDES FOR 
DISCRIMINATING BIOLOGISTS 


TRIARCH SLIDES stress beauty as well as utility, 
and their freedom from artifacts aids student 
comprehension. 

GOOD SLIDES cannot be produced cheaply, yet 
TRIARCH slides are moderately priced, and the 
catalog price includes all delivery costs to any 
address in the United States. 

TRIARCH gives you accuracy and dependability, 
with rapid service. 

TRIARCH CATALOG NO. 11, with many new 
full-page photomicrographs, is now being dis- 

_ tributed. Both plant and animal slides are listea. 


For Catalogs, write to: 


_ TRIARCH PRODUCTS 
GEO. H. CONANT 
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